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1.0 Introduction to PLACE 


1.1 The PLACE Advanced Development Software 


Welcome to the PLACE Advanced Development Software from 
ICT, Inc. PLACE (PEEL Logic Architectural Compiler and 
Editor) is an enhanced development package that offers com¬ 
plete support for ICT’s family of PEEL (Programmable Electri¬ 
cally Erasable Logic) Arrays and Devices. 

Below are the two main versions of the PLACE software. 

PLACE "Standard Version" 


This version of the PLACE software (if the word "Evaluation" is 
not specified, the Standard Version is automatically assumed) 
provides everything needed to implement complete designs 
from architectural entry to the creation of a compiled and simu¬ 
lated JEDEC file for programming. Note that the PLACE Com¬ 
piler (PLCOM.EXE) is copy-protected and has a limit of three 
hard disk installations. The PLACE original disk #1 has an 
additional copy-protect key which cannot be installed to the 
hard disk. This additional key serves as a back-up. 

PLACE "Evaluation Version" 


The "Evaluation" version provides all features of the standard 
version with the exception of the logic compiler for creating 
JEDEC programming files. Complete designs can be entered 
and saved allowing you to start designs immediately and see 
how the PEEL Array architectures and PLACE software will suit 
your logic design needs. Designs created can later be compiled 
and simulated on the standard version. 

PLACE features 


Architectural Editor 


PLACE incorporates an innovative architectural editor which 
graphically illustrates and controls the architectures, logic 
equations, state-diagram and truth-table entries, hence making 


i -1 


ICT, Inc. 









1.0 Introduction to PLACE™ 


making the overall design easy to understand while allowing for 
optimum utilization. 

Logic Compiler (Standard version only) _ 

The PLACE compiler performs logic transformation allowing 
equations to be specified in most any fashion. The compiler 
also features five levels of user-selectable logic reduction (in¬ 
cluding "auto-demorganization") making it possible to get more 
logic into every design. 

Logic Simulator _ 

PLACE provides a multi-level logic simulator that lets the exter¬ 
nal and internal signals be fully simulated, analyzed and edited 
via a graphically illustrated waveform display. 

Documentation 


PLACE designs can be documented through batch printing of 
the logic design description, architecture and waveform dis¬ 
plays. 

Programmer Interface _ 

Programming is supported by a direct interface to the ICT PEEL 
Development System programmer, and by other popular 
programmers via the serial communication port or by automat¬ 
ically executing the third-party programming software from 
within PLACE. 


1.2 About This Manual 


The PLACE Software manual is organized in seven sections. 
Before trying to design with the PLACE software, make sure 
you read through the first three sections: "Introduction”, "Instal¬ 
lation” and "Getting Started". By doing so you will save your¬ 
self time. 

After you have completed installing the PLACE software and 
have become familiar with the basic operations, chapters 4 and 
5 "Operation Reference Guide" and "PLACE Design Language 
Reference Guide" can be referred to as you implement your 
first designs. Documentation describing several application 
examples are provided in chapter 6. These examples are also 
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1.0 Introduction to PLACE™ 


included on diskette and will automatically be loaded during 
installation. 

While using this manual and the software you may need to 
reference the PEEL Array product specifications. Please make 
sure you have a copy of the ICT Data Book. 

The software operations and features described in this manual 
are referenced to PLACE Version 2.10. For additional informa¬ 
tion on new features and manual corrections, please refer to 
the README.DOC file on PLACE disk #1. 


1.3 PEEL Device and PEEL Array support 


The devices supported in the PLACE software include: 


PEEL Arrays 

PA7024 

PEEL Devices 

PEEL18CV8 
PEEL22CV10 
PEEL20CG10 


PA7140 


PEEL173 
PEEL22CV10A 
PEEL22CV10Z 


PA7128 

PEEL273 

PEEL22CV10A+ 


Additional devices will be supported in future software ver¬ 
sions. 


1.4 Converting APEEL File ".APL" to PLACE File ".PSF" 


If you are a current user of the PEEL Device Development 
Software (PDS), then your designs done in the APEEL lan¬ 
guage can be converted to the PLACE design language format 
by using the APL2PSF (APL2PSF.EXE) utility. This allows the 
PLACE enhanced features available for the PEEL Arrays to be 
used to implement designs for the lower density PEEL devices. 

The format for the APL2PSF utiltiy is: 

APL2PSF filename 

The extension of the filename defaults to ".APL" if not 
specified. 
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2.0 PLACE Installation 


2.0 PLACE Installation 


2.1 System Requirements 


□ IBM PC, XT, AT or compatible 

□ 512K RAM memory for most designs, 540K for very large designs 

□ Hercules, EGA or VGA 

□ A hard disk with 2.6 M-bytes of free disk space (1.6 M-bytes for 
program storage and 1 M-bytes for operational file storage) 

□ Microsoft mouse or compatible with driver 

□ DOS version 3.0 or greater 

□ (Optional) Expanded Memory Systems with drivers conforming to 
the LIM EMS specification version 3.2 or greater 



2.2 "Evaluation Version" Hard Disk Installation Procedure 


► Turn the computer on 

► Boot-up DOS 3.0 or greater 

► Install your mouse driver, otherwise PLACE will not boot-up 

>- Insert the PLACE Evaluation Software Disk into drive A 

► Select drive A and type "INSTALL" followed by the [ENTER] 
key. The install program will guide you to copy all files to a 
selected directory on your hard disk. The default drive and 
directory is C:\ ICTPLACE. You can enter an alternate drive 
and directory by using the [Backspace] or cursor keys 

► Once completed, the program will return to the DOS prompt. 
Type "INIT " followed by [ENTER] to initialize the software. 
For subsequent use, type "PLACE" followed by [ENTER] 

□ (Optional) If you wish to enter PLACE from any directory you can do 
this by adding the following to yourAUTOEXEC.BAT file. Assuming 
"ICTPLACE is the directory name and it is in drive C:, you would add 
"C:\ICTPLACE" to the your DOS path and insert "SET 
ICTPLACE=C:\ICTPLACE" 

Ex:Path c:\;c:\DOS;c:\batch;C:\ICTPLACE 
Set ICTPLACE=C:\ICTPLACE 
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2.3 "Standard Version" Hard Disk Installation Procedure 


2.3 "Standard Version" Hard Disk Installation Procedure 


The standard PLACE software is provided on multiple diskettes 
identified by the disk number. To properly operate the software, 
all files from the diskettes must be loaded on to the hard disk 
via the following installation procedure. 

Please note that disk #1 of the original PLACE software dis¬ 
kette incorporates copy protection. This copy protection al¬ 
lows up to three hard disk installations (note that an 
additional un-installable copy-protection key (key disk) will 
serve as a back-up). To move the software to a different com¬ 
puter, the un-install procedure must be executed to reinstate 
the available number of installations onto the original disk #1. 
Please remember if you intend to re-format your hard disk make 
sure to un-install PLACE first. If this is not done the copy 
protection installation will be lost. 

The PLACE copy-protect key is made up of two files, 
"EV21 .SYS" and "EV22.SYS". These hidden system files which 
reside in the root directory of the installed drive must not be 
(manually) deleted because other application programs may 
be utilizing the same copy-protection scheme. The un-install 
procedure (section 2.5) should be used to remove the copy- 
protect key from the installed drive. 

Types of Installation 


The PLACE "Standard" Version hard disk installation software 
provides several options for installing the copy protection key. 
Note that each option specified below will copy all the files from 
the original PLACE diskettes to the hard disk (the only dif¬ 
ference is the type of installation for the copy-protection key). 
If you are a first-time PLACE user, we recommend option #4 
because it allows PLACE to be run in the most efficient 
manner. If you run into a problem with the copy-protection key, 
then you may want to try the other options. 

• Option 1: Evaluation Version 

- Installs the PLACE Software (Evaluation Version), i.e. 
the PLACE Compile operation is disabled. 

- No PLACE copy-protect key installation. 
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2.0 PLACE Installation 


- The PLACE Install-count will not be decremented, thus 
allowing unlimited installations. 

• Option 2: Original Floppy Disk #1 as (Copy-Protected) Key Disk 

- Installs the PLACE Software (Standard Version). Com¬ 
pile operation is enabled. 

- No PLACE copy-protect key installation. Uses the copy- 
protect key from original disk #1. 

- The PLACE Install-count will not be decremented. 

- The major disadvantage with this option is the require¬ 
ment of the original disk #1 to be in the floppy drive 
during the PLACE operation changes (i.e. any time the 
Compile operation is selected). The frequent access of 
the floppy drive slows down the PLACE software. How¬ 
ever, unlimited installations can be implemented with 
this option. 

• Option 3: New Floppy Disk as Key Disk 

- Installs the PLACE Software (Standard Version). Com¬ 
pile operation is enabled. 

- Installs the PLACE copy-protect key to a blank for¬ 
matted floppy diskette (3.5/5.25" High or Double-Sided 
Densities). 

- The PLACE Install-count will be decremented by one. 

- Like Option 2, the installed work disk must always be in 
the floppy drive during the PLACE operation switching 
processes. 

- For advantages and disadvantages, refer to the descrip¬ 
tions in Option 2. 

- If possible, use option 3 instead of option 2 because 
option 2 is designed for use as a backup. 

• Option 4: Install Key to Hard Disk 

- Installs the PLACE Software (Standard Version). Com¬ 
pile operation is enabled. 

- Installs the PLACE copy-protect key to the hard disk. 
The hidden system files "EV21.SYS" and "EV22.SYS" 



2.0 PLACE Installation 


2.3 "Standard Version" Hard Disk Installation Procedure 


which make up the copy-protect key will reside in the 
root directory of the installed drive. 

- The PLACE Install-count will be decremented by one. 

Installation Procedure 


- Turn the computer on. 

- Boot-up DOS 3.0 or greater. 

- Install your mouse driver, otherwise PLACE will not 
boot-up. 

- (Optional) - Upgrade for existing PLACE users only: 
Un-install your current version of PLACE back to the 
original disk. Insert original disk #1 into floppy drive A 
and type "UNINSTAL" in the PLACE directory on the 
hard disk. The un-install procedure removes the exist¬ 
ing copy-protect key "EV21.SYS" and "EV22.SYS” from 
the hard drive. It should be noted that the PLACE in¬ 
stallation procedure will not be hindered if the key 
is not removed first. The un-install process is used 
merely to recover the installation-count. 

Hgf 3 Reminder: Note that the copy-protect key files "EV21 .SYS" and 
"EV22.SYS" should not be manually deleted because you may 
be using some other application programs that utilize the same 
copy protection scheme. 

- Insert the PLACE original disk #1 into drive A. Do not 
write-protect this disk. 

- At the A> prompt, type "INSTALL" followed by the 
[ENTER] key. Note that you can abort the installation 
any time by pressing Ctrl-Break. If you abort the instal¬ 
lation procedure after the copy-protection key has been 
installed to the hard disk, please make sure to 
"UNINSTAL" it back to the PLACE original disk #1. 

- Type in your company name and address, installation 
date, and your name. 

- Select your options. Enter the directory you want 
PLACE to be installed to. Default drive and directory is 
C:\ICTPLACE. 
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2.0 PLACE Installation 


- (Optional) - For existing PLACE users only: 

If the PLACE installation program senses that the copy- 
protect key has already been installed on the target 
hard drive, then a prompt will appear asking you 
whether you want to use the existing key. If you 
answered Yes, then the installation will proceed and 
the install-count of the PLACE 2.0 will not be decre¬ 
mented. If the answer is No, the installation procedure 
is aborted. 

- Once installation is completed, type "INIT" to initialize 
the PLACE software. For subsequent use of the PLACE 
software, type "PLACE" followed by the [ENTER] key. 

□ (Optional) If you wish to run PLACE from any directory, you can do 
this by adding the following to your AUTOEXEC.BAT file. Assum- 
ming "C:\ICTPLACE" is the installed directory, you would add 
"C:\ICTPLACE" to your DOS path and insert "SET 
ICTPLACE=C:\ICTPLACE". 



2.4 Initializing the PLACE Software using "INIT” 


After each PLACE installation, it is recommended to initialize 
the PLACE software by typing "INIT" followed by the [ENTER] 
key in the PLACE directory. The initialization procedure erases 
the "PLACE.SAV" file which stores the set-up configurations of 
the PLACE software. Once this file is erased, the PLACE 
software during boot-up (i.e., by typing "PLACE" followed by 
the [ENTER] key) sets all of the configuration variables except 
for the color, graphic adapter (VGA only) and mouse type vari¬ 
ables to the default conditions. 

IJ^p You can re-initialize PLACE any time you run into problems with 
the software, or if you want to change the set-up configuration 
variables. 

VGA Graphic Adapter Option 


If a VGA monitor is being used, the PLACE software can be set 
to operate using the 640X350 (EGA) or 640X480 (VGA) resolu¬ 
tion. In most cases, the VGA resolution is preferred because 
the graphics are much cleaner and distinct. The EGA resolution 
option is provided in case a problem is encountered using the 
VGA resolution. If you are running PLACE for the first time, you 
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2.0 PLACE Installation 


2.4 Initializing the PLACE Software using "INIT" 


may want to experiment with both options before starting your 
designs. 

Color Type Option_ 


This option allows the PLACE software to be displayed in 2 
(monochrome) or 16-color mode. For Hercules monitors, al¬ 
ways select the 2-color mode, i.e. answer "N” for No when 
prompted for the color option. 

Mouse Type Option 


The PLACE software allows multiple mouse cursor types to be 
displayed depending on the mode selected (e.g. Edit Eqn, Edit 
Arch, Label, and etc.) in the Design operation. For instance, a 
left-pointing arrow (”<-") mouse cursor indicates the current 
mode is the "Edit Eqn” mode. Figure 2-1 illustrates the different 
mouse cursor types found in the Design operation. In addition, 
each of the PLACE operations has its own unique mouse cur¬ 
sor. 


f 'N 

1^ Standard (Default) cursor used for most functions 
or modes. 

Design Command Modes such as Label, Copy, 
Jn Swap, Erase, Allocate and LCC Re-Assign 
modes. 

Edit Equation mode. 


jj. This cursor indicates that the PLACE software is 
set to a "pause" condition, usually for reading 
error messages. Press any key or mouse button 
to continue. 

V___ J 


Figure 2-1, Multiple Mouse Cursor Types 


If you are experiencing mouse problems with the multiple cur¬ 
sor mode, it is recommended to select the single cursor type in 
the initialization procedure. 
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2.5 Un-installing the PLACE software 


2.0 PLACE Installation 


2.5 Un-installing the PLACE software 


The un-install procedure allows the PLACE copy-protect key to 
be removed from the installed (hard or floppy) drive. Note that 
the copy-protect key need not be un-installed when install¬ 
ing an upgrade version with the same PLACE serial number 
to the same hard drive. In this case, the same copy-protection 
key will be used by the upgrade software. If the serial number 
is different, then a new key will be installed. In the latter case, 
both the installed and upgrade versions will be functional, i.e. 
they both can be un-installed later. 

Un-Install Procedure 



- Change to the PLACE directory on the installed hard 
disk. Example: C>CD\ICTPLACE 

- Insert the PLACE original disk #1 of the installed ver¬ 
sion into drive A. Do not write-protect this diskette. 

- Type "UNINSTAL" followed by the ENTER key at the 
PLACE directory prompt on the hard disk. 

Example: C:\ICTPLACE>UNINSTAL. 

- Enter "A" when prompted for the target drive letter. 

- If there are no error messages, then the PLACE copy- 
protect key has been un-installed successfully back to 
the original diskette. The resulting PLACE software on 
the hard disk is automatically converted to the Evalua¬ 
tion Version, i.e. all PLACE operations are functional 
with the exception of the Compile operation. 

Un-Install Errors 


If an error occurred in the un-install procedure, please note 
down the first four digits of the 12-digit error code. Below is an 
example of an un-install error. 

Security Error 7030-0000-0000 

The following table lists the error codes for the un-install proce¬ 
dure. 
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2.0 PLACE Installation _ 2.5 Un-installing the PLACE software 

Error No. _ Description _ 

7024 .Authorization code found, but not for the PLACE 

program. 

7032 ..Un-install aborted - PLACE copy-protect key has not 

been installed on the target diskette. Please make 
sure the target diskette is the PLACE disk #1. 

7043 .The source disk does not have the copy-protect key 

for the current version of the PLACE software. 

7061 .RESET is not allowed to be run from any disk other 

than the PLACE disk #1. 

7072 .RESET has been run unsuccessful for 10 times. It 

can no longer be used on the PLACE disk #1. 


Other Errors .. . .Call ICTTechnical Support or Software Department 
(408) 434-0678. 
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3.0 Getting Started with PLACE 


3.1 Entering the PLACE software 


Once PLACE is properly installed (i.e. PLACE was initialized by 
using "INIT"), it can be entered by typing "PLACE" while in the 
ICTPLACE directory. Pressing the ENTER key twice after 
typing "PLACE" will bypass the boot-up messages. If you wish 
to enter PLACE from any directory, see section 2.2 or 2.3 on 
"Hard Disk Installation Procedure". Before using the PLACE 
software, please read through the following sections on "Using 
the Mouse” and "Getting HELP". 


3.2 Using the Mouse 


The PLACE software and manual will commonly refer to several 
mouse actions using the nomenclatures specified in Table 3-1. 



Term 

Mouse Action 

Click 

press/release the left button of mouse. 

Click-R 

press/release the right button of mouse. 

Click-LH 

press/hold the left button of the mouse 
while moving the mouse. 

Click-RH 

press/hold the right button of the mouse 
while moving the mouse. 

Click-MH 

press/hold the middle button of the mouse 
while moving the mouse (3-button 
mouse only). 


Table 3-1, Nomenclatures for PLACE mouse actions 


Note that the default mouse cursor is a North-West pointing 
Arrow. However, several cursor types (Figure 2-1) may appear 
depending on whether option #1 of the mouse cursor types was 
selected during the PLACE initialization procedure (section 
2.4), or on the type of mode or function that was selected in the 
PLACE software. 
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3.2 Using the Mouse 


"Click" - press/release left button 


"Click" is used in all operations and modes to make a selection. 
A selection can be made by moving the mouse cursor to the 
desired item, and press/release the left button of the mouse. In 
many cases this selected item will be highlighted. Items that 
can be selected include pop-down and pop-up menu windows, 
architectural elements in the design operation such as Logic 
Control Cells (LCC), I/O Cells (IOC), Input Cells (INC), Global 
Cells (GBC), test vector waveforms (Simulate operation) and 
etc. 

"Click-R" press/release right button_ 


"Click-R" in most cases is used to exit, complete or return from 
the current function being performed. In the Design operation, 
Click-R is also used to toggle back and forth from the 
default "Edit Architecture" mode to the "Edit Equation" 
mode. 

"Click-LH" or press/hold the left button while moving the mouse 


Click-LH is used in both the Design and Simulate operations. In 
the Design operation, it is used to scroll from one LCC/IOC to 
another in the LCC/IOC screen. In the Simulate operation, it is 
used for panning in the waveform screen as well as block 
selection for the copy, move, and delete functions in the "Edit" 
mode. 

"Click-RH" and "Click-MH" or press/hold the left and right button 
respectively while moving the mouse 


For 3-button mouse systems, click-MH (click-RH for 2-button 
mouse) is used to display the menu options in the PLACE text 
editor utilized in the Design or Program operation. While hold¬ 
ing the middle mouse button down (right button for 2-button 
mouse), move the mouse cursor and click at the menu option. 
Once the option is selected, the middle button can be released. 

Mouse support in the PLACE Text Editor 


Mouse is supported in the PLACE Text Editors which are used 
within the Design, Compile and Program operations. To initiate 
the mouse support, press the middle button (3-button mouse) 
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or right button (2 button mouse) of the mouse but don’t release 
the button. Move the mouse cursor to the top of the screen to 
select the functions. Table 3-2 lists the mouse actions in the 
text editor. 


Mouse Action 

Function 

Click within the text area 

Move the text cursor to the 
mouse cursor 

Click at the top border area 

Scroll 6 lines up 

Click at the bottom border area 

Scroll 6 lines down 

Click at the first line of the text 

Scroll 1 line up 

Click at the last line of the text 

Scroll 1 line down 

Click-R (right button) 

Exit editor (3-button) 

Access mouse menu 
(2-button) 

Click-M (middle button) 

Access mouse menu 
(3-button mouse only) 


Table 3-2, PLACE Text Editor Mouse Actions 


Re-initializing the mouse in PLACE 


In the event a mouse problem is encountered, press the [ESC] 
key as many times as needed to exit the current mode or 
function to return to the main screen of the operation (Design, 
Compile, Simulate, Document and Program). Then, press the 
[Alt]-M keys (simultaneously press the [Alternate] and charac¬ 
ter "M" keys) to re-initialize the mouse. 


3.3 Getting HELP 


The PLACE software incorporates an on-line HELP feature 
which provides information and procedures for most PLACE 
functions and modes. To get HELP information, just point the 
mouse to the menu function or mode and simultaneously press 
the [FI] key . Besides this on-line command HELP, a general 
HELP menu is provided in the Utilities pop-down menu. 
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3.4 A Guided Tour through the PLACE software 


To quicken the learning process, this section discusses some 
basic procedures commonly used in the PLACE software. The 
device used in this guided tour is the PA7024. So, some of the 
terms used in this section may only be applicable to the PA7024 
device (or the PEEL Array family of devices). For instance, 
terms such as LCC (Logic Control Cell) and GBC (Global Cell) 
pertain only to devices in the PEEL Array family. 

fgg 3 If you are a first-time PLACE user, it is recommended that you 
run the PLACE software while reading this section. By actually 
performing the instructions (specified in italics), you will be 
able to get a more complete understanding of the features, 
modes or functions found in the PLACE software. 


There are five main operations that can be performed with 
PLACE; Design, Compile, Simulate, Document and Program. 
When first entering PLACE, it will default to the Design Opera¬ 
tion in the edit architecture mode ("Edit Arch"). The display will 
show the PA7024 PEEL Array pin block diagram (Figure 3-1). 


Global Cell (GBC) 



Figure 3-1, The PA7024 Pin Block Diagram screen in the 
Design Operation 
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3.0 Getting Started with PLACE 


(gf 3 Note that PLACE automatically loads the ANEW template file 
upon initial boot-up. In Figure 3-1, the PLACE software has 
loaded the ANEW file (ANEW7024.PSF) for the PA7024 device. 
There is an ANEW template file for each device supported by 
the PLACE software. For instance, the ANEW7140.PSF file is 
the template file for the PA7140 device. Each ANEW file con¬ 
tains the device’s default cell configurations. 

At the top of the screen, there are five pop-down menu options: 
File, Design, Operations, Utilities and Options (available only 
in the Design operation). Move the mouse cursor to the 
"Operation" menu. A pop down window will appear showing the 
five main operations (Figure 3-2). Note the menu option titled 
"Design" to the left of the operation menu. This menu is called 
the "command" menu. Each time a new operation is selected, 
this command menu will change to allow the selection of com¬ 
mands specific for that operation. The command menu is also 
used as an indicator for the current operation. 
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Figure 3-2, The Operations pop-down menu 


Move the mouse cursor to the "File" menu option and Click the 
"Read" command. A list of the PLACE Source Files (.PSF) will 
appear (Figure 3-3). The design examples provided with the 
PLACE software include: 
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3.4 A Guided Tour through the PLACE software 


□ Multiple-Application Design Example (PA7024, DEMOIA.PSF) 

□ Basic Gates (PA7024, GATES1 .PSF) 

□ Basic Registers and Latches (PA7024, REG1.PSF) 

□ 8-Bit Counter with Hold, Reset and Preset (PA7024, 
COUNTER1.PSF) 

□ Bi-Directional I/O Port (PA7024, BI_PORT1.PSF) 

□ Bus Programmable Clock Generator/Timer (PA7024, TIMER.PSF) 

□ Blackjack Machine Example (PA7024, JACK7024.PSF) 

□ Timer/Counter (PA7140, TC7140) 

□ 4-Bit State Machine with 8-Bit Counter Application (ST7128, 
PA7128) 

□ Basic Gates (18CV8, V8GATES.PSF) 

□ Basic Registers and Latches (18CV8, V8REGS.PSF) 

□ Clock Divider and Address Decoder (18CV8, V8CLKADD.PSF) 

□ Bus Programmable 8-to-1 Multiplexer (18CV8, V8BUSMUX.PSF) 

□ 8-Bit Counter with Function Controls (18CV8, V8FCNTR.PSF) 

□ Change-of-state Input Port with Interrupt (18CV8, V8CPORT.PSF) 

□ Octal Synchronization Circuits (18CV8, V8SYNC.PSF) 

□ 16-to-4 Priority Encoder (173, PRI173.PSF) 

□ 8-Bit Up/Down Loadable Counter with Carry-out or Borrow-in 
(PEEL22CV10, V10CNT8.PSF) 

□ 9-Bit Even/Odd Parity Generator/Checker (PEEL22CV10A, 
PARV10A.PSF) 

□ 8-Bit Change-of-State Input Port with Interrupt (PEEL22CV10Z, 
VIOZPORT.PSF) 

(Kg 3 As shown in Figure 3-3, there are two methods of making a 
selection from the file menu window. 

1. Click to highlight a file or directory, and then click at the 

[OK] selector. 

2. "Double Click" at the file or directory. The first click 

highlights the selection, and the second click makes 
selection. 
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Edit Arch 


Click to allow a new file 
mask to be type in 


Double Click" to 
select a file or pop 


ULOCNTQ. PSF . .. ' * ± 

vI^zport. Ps into a directory. First 


click highlights the 
selection. Second 
click makes the 
selection 


hNEI-17024. PSF 


Paging Options 


Selects 

| highlighted file 
Figure 3-3, Reading a demonstration tile from the I 



•ile menu 


Click the DEMOIA.PSF file. The PLACE Design operation will 
once again be displayed, but this time with the DEM01A 
demonstration design file. For more detail information on the 
demonstration example files refer to chapter 6 of this manual. 

Once the file is loaded, move the mouse to the "Design" menu 
option at the top of the screen (Figure 3-4). Click at the "Title" 
command. A window will appear on the screen displaying the 
title, designer and date of the design. The title of the design can 
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now be entered by typing in the characters from the keyboard. 
Click or press the [ENTER] key to move the cursor to the next 
Title field. Click-R or press the [ESC] key to exit this mode. 

Move the mouse cursor back to the "Design" menu option and 
click the command listed as "Description". The screen will now 
display the description of the design (Figure 3-5). Move the 
mouse cursor into the displayed window and click the mouse 
button. This procedure allows the design description to be 
entered or modified by having the PLACE software automat¬ 
ically open the text editor and highlight the text. Press [ESC] to 
exit the text editor. 


□•script 1 on 


PgUp ■:■:=?] 


PLACE Demonstration Design for PA7024 


This design example Implements four applications In one PA7024. 

GATES Baslo combinatorial funotlons Including! AND, OR, NOR, NAND, EXOR, 
Inverter, 4 to 1 mux, and 4-blt oomparitor. 

REGS Basic registers Including: D, T and JK flip-flops with Independent 

clocks, presets and resets, an SR Latoh (for debouncing Inputs), 
a gated-latoh CLATl), a baslo storage register (REGl), a 2-bit 
state machine (S0,S1>, and a 4-bit shift register CSHF0-3). 

COUNTER An 8-blt down counter with Hold, Preset and Reset. 

PORT An 8-bit bi-dl reo t i onal I/O port with ij^gistered input. 

The mode inputs, M0DE1 and M00E2, control application selection. Pins names 
A through H are used as Inputs and/or oontrol, pins I through P are used 
as outputs. The outputs of each application are selected via eight 4 to 1 
muxes. Output enable and direction <in PORT mode) are selected bg CONTROL. 



Click in this window to enter text editor for 
entering or modifying the description 


a-: 


PgDn 


15 I EQUAl_Q 

TT1 ENUERT-P 
Til IN-CLK 




DIP Pinout 
PA7024 


Figure 3-5, The "Description" window 


JEg 3 With a 3-button mouse, click-R exits the text editor and returns 
to the previous screen. For the 2-button mouse system, click- 
RH (press and hold the mouse right button) to allow selection 
of the text editor menu at the top of the screen. Then while the 
right button is still held down, click at the "ESC" menu option to 
exit the editor. Please refer to section 4-14 on "Text Editor 
Commands" for more information. 

From the pin block diagram screen move the mouse cursor to 
the "Design" menu option and click the "Label” command. 
Notice that the mouse cursor changes from a North-west point¬ 
ing Arrow to a Hand cursor (the Hand cursor is available only if 
option #1 of the mouse cursor type was selected during the 
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PLACE initialization procedure). Now move the cursor to one 
of the Logic Control Cells (LCCs), Input/Output Cells (lOCs), or 
Input Cells (INCs - PA7140 only) and click the mouse button. A 
window will appear displaying the current label (or name). 
Figure 3-6 shows the I/O cell #2 was selected in the Label 
mode. To change the label use the [BACKSPACE] key and type 
in the new label followed by the [ENTER] key. The Label 
command is used to define all lOCs, INCs and LCCs that are 
used in a design. 




DTP Pinout 
PA702*t 


Figure 3-6, The "Label" command for Pin, INC, IOC and LCC 


The architecture of the LCCs, lOCs or INCs can be configured 
prior to labelling. However, labels must be specified before the 
equations, state-diagrams or truth-tables can be entered. 
Please refer to Chapter 4 "Operation Reference Guide" for 
options on the "Label" command. 

Click-R to exit the "Label" mode and return to the "Edit Arch" 
mode. Now, move the cursor to one of the LCCs. Note that both 
the LCC and its interconnected IOC will be highlighted. Click 
the mouse to bring up the associated "LCC and IOC Screen". 
This screen displays a close-up view of the selected LCC and 
its associated IOC configuration. 

Select the configuration of the cells by clicking at any of the 
"select indicators" (Figure 3-7). With the PA7024 device, over 
4000 configurations can be selected by clicking at each of the 
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select indicators. Any time the mouse cursor is moved away 
from a select indicator, the pop-up window is cleared. Click-LH 
(press/hold left mouse button) and move the cursor left and 
right or up and down. This allows panning from one cell to 
another without returning to the pin block screen. Notice that 
the miniature pin block diagram in the upper left corner displays 
the current LCC/IOC location. 



Figure 3-7, Configuring the LCC and IOC Architecture 


Move the cursor into the "D" OR or Sum-D gate (shown in 
Figure 3-7) and click the mouse button. A window displaying 
the equation for the selected OR gate will be opened. This 
window will be referred to as PSF Text Display Window. The 
size of the window can be increased or decreased by pressing 
the [Up] or [Down] cursor key, and followed by the [ENTER] key 
(refer to Chapter 4 "Operation Reference Guide" for more infor¬ 
mation on the PSF Text Display window). Click-R to close the 
display window. To return to the pin block diagram screen, 
click-R once again or press the [ESC] key. 


3-10 


ICT, Inc. 






















3.4 A Guided Tour through the PLACE software 


3.0 Getting Started with PLACE 


The Global Cell (GBC) configuration can be selected by the 
same process, i.e. by clicking the select indicators in the cell 
(Figure 3-8). 



Figure 3-8, Configuring the Global Cell A (GBC) Architecture 


Hg 3 There are multiple global cells in all PEEL Arrays. For instance, 
the PA7024 device has two global cells which are called Global 
Cell A and B. The default condition for the PA7024 (and all 
PEEL Arrays) is the one global cell mode. The two global cell 
mode can be selected by clicking at the "Global = 2" command 
found in the "Design" menu window. With two global cells, 
Global Cells A and B control global signals for all LCCs con¬ 
nected to the lOCs located on the left (pins 2 to 11) and right 
side (pins 14 to 23) of the pin block diagram respectively. 
Please refer to the PEEL Array data sheet for more information 
on the global cells. 

In the pin block screen, move the mouse cursor to the "Design" 
Command pop-down menu again. Click the command listed as 
"Edit Eqn" for edit equation. Notice that the mouse cursor has 
changed to a "<-" (arrow) which is the Edit Equation cursor. 
Move the cursor to one of the four inputs of any LCC and the 
input will be highlighted. Click to select the input equation. In 
Figure 3-9, the PSF Text Display window displaying the sum-C 
equation was selected from the third input of the LCC "QO". 
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Figure 3-9, Selecting equations from the block diagram screen 


Move the mouse cursor to the "Display" option located in the 
upper right corner of the screen and click the mouse button. 
This opens a window listing the options for opening an addition¬ 
al PSF Text Display window. Move the cursor to highlight the 
"Macro Definition" option and click the mouse button. The PSF 
Text Display window showing the macro definitions specified in 
the design will appear (Figure 3-10). 



✓Mode2 * ✓Model* "when 0 0 then Gates and Comparator 

✓Mode2 w Model* "when 0 1 then Registers, Latohes and Shifter 

Mode2 * ✓Model* "when 1 0 then 8-blt Counter 
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Figure 3-10, Selecting equations from the block diagram screen 
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Move the cursor to the inside of the PSF Text Display window 
and click the mouse button. This enters the text editor which is 
used for editing boolean equations, state diagram and truth 
table syntax. The selected equation will be highlighted (Figure 
3-11). Note that equations can also be selected for the 
LCC/IOC screen by moving the cursor to the one of the four 
"Sum" inputs and clicking the mouse button (Figure 3-7). Equa¬ 
tions for the Global Cell can also be selected this way (Figure 
3-8). Once inside the editor, most of the standard Wordstar™ 
commands can be used (see Chapter 4 for the command refer¬ 
ence information on the text editor). Click-R or press the [ESC] 
key to return to the pin block diagram screen again. 
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Figure 3-11, Inside the PLACE text editor 


After returning from the text editor, the "Edit Eqn" mode is still 
selected (indicated by the "<-" mouse cursor). Click-R and the 
cursor will change back to the default "Edit Architecture" cur¬ 
sor. Click-R will toggle back and forth between Edit Equation 
and Edit Architecture for quick access to both modes. 

If you have followed the instructions up to this point you have 
now familiarized yourself with the basic functions of the Design 
operation in the PLACE software. Now, move the cursor to the 
"File" menu option and click the "SaveAs" command. The file 
window will appear (figure 3-12). Move the cursor to the box 
named "NEW" and click the mouse button. Type in the name 
"TEMP" or any other new name to save your modified file. If the 
file extension is omitted, then it will be defaulted to ".PSF". 
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Once your Design file is saved, select the File pop-down win¬ 
dow again and read in the "GATES1.PSF" design example. 



MODEL |__2 
M0DE2 f~3 


✓EUAL 
vPSML 
ALF3.PS 
AL23.PSE 
ABC.PSF 
ABC! . PSF 


~in ucc 

El}—~ iil HALF-CLK 
B- j22I CONTROL 
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Figure 3-12, Using "SaveAs" to save a new PLACE source file 


Move the mouse cursor to the Operations pop-down window 
and try selecting the other operations starting with Compile, 
Simulate, Document, Program and back to Design. The 
screens should look as displayed in Figures 3-13 through 3-16. 
For more information on the commands and functions in the 
five main operation, please refer to the "Operation Reference 
Guide" in Chapter 4. 
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Figure 3-14, The Simulate Operation Main Screen 
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Figure 3-16, The Document Operation Screen 
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Figure 3-17, The Program Operation Screen (PDS-1 Interface) 


3.5 The PLACE Design Process 


Starting a new design can be accomplished by selecting the 
"New" command in the "File" menu option while in the Design 
Operation. This command loads the ANEW file which clears all 
of the pin and cell (INC, IOC and LCC) names. Note that when 
a cell is cleared, it will be set to its default configuration. Once 
this is done a new design can be entered. The following chart 
lists the typical procedure for implementing a design using 
PLACE. Please use this as a "road map" for implementing your 
PLACE designs while referring to the Operation and Language 
Reference Guides in Chapters 4 and 5 of this manual. 

Design 


1. Select "New" from the "File" menu option. 

2. Enter "Title" and "Description" from the "Design" menu op¬ 
tion. 

3. Label all the pins (lOCs and INCs) and LCC (node) names 
to be used in the design by using the "Label" command. 

4. Configure the architectures of the INCs, lOCs and LCCs for 
the design. Use the "Copy" command to copy or dupli- 
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cate the INC, IOC or LCC configurations if needed. Use 
the "Swap" command to move pins, INCs, lOCs and 
LCCs for desired positioning. 

5. For state-diagrams and truth-tables, use the "Allocate" com¬ 
mand to allocate the labeled lOCs and/or LCCs for the 
state machine and truth-table designs. 

6. For boolean equation design entry, select the Edit Equation 
("Edit Eqn") mode and enter the equations for each LCC 
input. The equation entry can be done via the pin block 

or LCC and IOC screen. 

7. Edit or modify the architectures and equations until ready 
to compile. Make sure to save the design through the 
"File" menu option or by pressing A S (Ctrl-S). 

8. If desired, use the "Swap" command again to reposition the 
pin and cell locations. 

9. Pull down the "Operation" menu and select the Compile 
operation. 

Through out the design process, it is a good practice to peri¬ 
odically save your design. You can do this with the "Save" 
function in the "File" pop-down menu or hold the [Ctrl] key down 
and press "S" ( A S). 

Compile (standard version only) 


1. If coming directly from the Design operation (i.e., with the 
design file loaded), select the "Compile" command menu 
and click the "Run" command. If the design file was not 
loaded prior to entering the Compile operation, then 
"Read" the appropriate source (.PSF) file from the "File" 
menu window. 

2. If a compile error occurs, the compiler will indicate the error 
with a message and locate the error in the displayed 
source file. You may analyze the error and correct it with¬ 
in the compile operation (by clicking the "Editor" title bar 

to enter the editor). You may also return to the Design 
operation to correct the error. If the compilation is ok, 
proceed to the Simulate operation. 

Simulate 


1. Enter the input pin waveforms using the "Edit" command. 
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2. Enter expected output wavforms for test verification or use 
the "Capture" command in the "Simulate" menu window 

to automatically generate the output waveforms. 

3. After simulation, click at the "Status" command to check if 
there are any simulation failures. Correct all simulation 
failures either by changing the vectors, or by returning to 
the Design operation and modifying the design. 

4. Once properly simulated, append the vectors to the JEDEC 
file using the "Append test vectors" command from the 
"Simulate" menu window. 

5. Save the ".CFG" simulation file using the "File" menu win¬ 
dow. Like the design operation, periodically save your 
simulation (.CFG) files by pressing " A S". It is recom¬ 
mended to save your first simulation vector file with the 
".CFG" file extension. Any vector file can be saved with 
the extension ".CFx", where x is an alphanumeric charac¬ 
ter. 


Document 


1. In the Document operation, select the printer type and inter¬ 
face if you are running the PLACE Document operation 

for the first-time. 

2. Select the Batch or Single option. 

3. Click in all the desired print options, such as pin block 
diagram, PLCC package pinout, cell architectures, simu¬ 
lated waveforms and design texts (such as equations, 
state-diagrams or truth-tables). 

4. Once the options are selected, click the "Print" command to 
send the documents to the printer. 

4. Save your selections onto your hard disk. The filename will 
consists of the root filename with extension ".PRT". 

Program 


1. If a JEDEC file exists for your current design, then the 
JEDEC file will automatically be loaded upon entering the 
Program operation. If the JEDEC file does not exist, then 
"Read" the JEDEC file via the "File" menu window. 

2. Select the "Program" command for programming with the 
ICT PDS-1 programmer or the "Transmit" command for 
down-loading to a third-party programmer via the serial 
communication port. 


ICT, Inc. 


3-19 








Operation Reference Guide 




4.1 File Menu 


4.0 Operation Reference Guide 


4.0 Operation Reference Guide 


In this section, the features in the PLACE software are dis¬ 
cussed in more detail. Sections 4.1 to 4.3 detail the features or 
functions that are similar in all PLACE operations. Then, the 
features specific to each of the operation are discussed in the 
following sections. 


4.1 File Menu 


The "File" menu option shown in Figure 4-1 provides options for 
file maintenance, system information and screen dump to 
IBM/Epson printer (additional printer support in Document 
operation) via the parallel port. This file menu is similar in all 
operations (i.e. Design, Compile, Simulate, Document and Pro¬ 
gram operations) with the exception of the type of file (see Table 
4-1 for PLACE file types) that is read or saved. 
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Figure 4-1, File Menu Option 

New.When in Design operation "New" clears the file in memory 

and allows device selection for starting a new design. 
Loads "ANEWxxxx.PSF" (xxxx = device number) as a 
template file. The PLACE software automatically 
prevents your edited ANEW file from overwriting the 
original file by prompting for a new file name during the 
"Save" command. 
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Read .Allows a PSF source, simulation, documentation or JEDEC 

file to be loaded from the current directory in the current 
operation (e.g. loads PSF file in Design operation, CFG 
in Simulate operation, and etc. - refer to the Table 4-1). 
When selected, the File selection window will appear 
(Figure 4-2): 

- A file can be read by clicking the desired file name and 
clicking the [OK] selector. For quick selection, you can 
do a "double click", i.e. click twice on the same file 
name (first click highlights the file, and the second 
click selects the file). 

- New drive is selected by clicking the drive letter at the 
top of the directory window. 

- New directory is selected by clicking the directory 
name preceded by a 7", or clicking the 7.." (next 
higher directory) or 7." (root directory). The selection 
action is similar to selecting a file, i.e., click the [OK] 
selector or "double click" the selection. 

- New file mask can be changed by clicking the file mask 
highlighted area and typing in the file mask. Use the 
[Backspace] key, cursor keys or the mouse to move the 
text cursor. Press the [ENTER] key or click the mouse 
when completed. Default is "*.PS*". After the file is 
read, the name will appear in the lower left corner of 
the pin block screen. 
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Figure 4-2, "Read" file selection screen 
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Save .Saves the current file to disk. If the file is a new design 

(i.e. an ANEW file), then a new file name will be 
prompted for. 

SaveAs .Allows a new file to be saved to the current directory and 

disk. Click an existing file to over-write or click [New] 
selector to enter a new file name (the "SaveAs" file selec¬ 


tion screen is similar to that of the "Read" screen in Fig¬ 
ure 4-2 with the exception of the [New] function). 

Note that in the Simulate operation if the root name 
of the CFG simulation file is not changed, then the 
file will still reference the same PSF design file. An 
example is shown below. 

DEMOI A.CFG saved as DEMOI A.CF1 - both files 
reference the DEMOIA.PSF design during simulation. 
DEMOI A.CFG saved as DEMOIB.CFG - these files 
reference DEMOIA.PSF and DEMOIB.PSF design 
respectively during simulation. 

Print Screen .... Sends current screen to the IBM or Epson graphic printer. 

For more printer support such as HP Laserjet and 
Postscript printers, please refer to the Document opera¬ 
tion. 


Sys Info.Displays system information such as file name, current 

directory, memory usage and etc. 

User Info.(PLACE Standard version only) Displays information about 

the user, such as company name and address, user’s 
name and date of installation. 

Quit to DOS .... Quits PLACE program to DOS. 


File Extension 

Function 

PSF 

PLACE Source File (PSF) is the design source file 
used by the Design and Compile operations. 

PS 

Back-up file for the PSF design file. 

MAP 

Output file from the PLACE Compiler. This file 
provides detailed information of how the design 
equations are mapped into the JEDEC file. This 
information may be useful for design debugging. 

RED 

Output file from the PLACE Optimizer (prior to 
fuse mapping) in the Compile operation. This file 
contains the reduced or optimized equations in 
the sum-of-product form. It maintains the PLACE 
design format so that it can be read into the 

Design operation for design verification and 


Table 4-1, PLACE File Types 
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debug, or into the Document operation for 
documentation purposes. Note that the unused 
equations are omitted, so you will get "Equations 
not found" errors in the Design operation. 

JED 

Output JEDEC file from the PLACE Compiler and 
is used by the Simulate and Program operations. 

JE 

Back-up for the JED file. 

INT 

Output file from the PLACE Compiler. This file 
contains the IOC and LCC interconnects which 
are used for the waveform display in the 

Simulate operation. 

CFG 

Primary vector source file for the Simulate 
operation. This file contains the data for vector 
simulation and waveform display. The PLACE 
Simulator simulates the vector in the CFG file 
with reference to the PSF design file with the 
same root file name. Hence, other file extensions 
may be used for the vector source file instead of 
CFG. However, we recommend using the CFG 
extension for your primary source file 
because all PLACE operations automatically 
reference to the CFG file during the operation 
switching process. 

CF(n) 

(Recommended ) Alternate vector source file for 
the Simulate operation. The character "n" can be 
any alphanumeric character except of course 
"G". This file extension method is used for the 
convenience of displaying all the vector files in 
the directory pop-up window, i.e. with the file 
mask *.CF*. Remember that the vector source 
files with the same root file name reference the 
same PSF design file. Example, the 

DEMOIA.CFG and DEM01A.CF1 are vector files 
for the DEMOI A.PSF design file. 

PRT 

Input file for the Document operation. This file 
contains print selection tags for documenting the 
design. 

PR 

Back-up for the PRT file. 

PN1 

Default file extension for the output file from the 
PLACE Document operation (any file extension 
can be used with the exception for those that are 
specified in this table). The Document operation 
has a "Print to file" option which directs the 
screen capture data to this file. This file can then 
be sent to the printer using the DOS Copy 
command. 


Table 4-1, PLACE File Types (Continued) 
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4.2 Operation Menu _ 

When an operation is selected from the "Operation" menu (Fig¬ 
ure 4-3), the PLACE software automatically loads the proper 
input file for the selected operation. For instance, the PSF file is 
loaded for the Design and Compile operations, the CFG file for 
the Simulate operation, the PRT file for the Document operation, 
and JED (JEDEC) file for the Program operation. 


File Desi on l«M 111 V1FTTI Utilities Options 



Figure 4-3, Operation Menu Option 


Design.Selects Design operation for creating a PSF design source 

file. The PSF file (if exists) will automatically be loaded. 

Compile.Selects Compile operation for compiling the PSF design 

source file to create a JED (JEDEC) file for simulation 
and programming use. The PSF file (if exists) will auto¬ 
matically be loaded upon entering the Compile operation. 


Simulate .Selects Simulate operation for creating a CFG vector 

source file which can be edited and simulated to the JED 
file. The CFG file (if exists) will automatically be loaded. 

Document.Selects Document operation for documenting the design 

via printing the graphic screens and text files. If it exists, 


the PRT file will automatically be loaded. If the PRT file 
does not exist, then the print selection tags will be set to 
the default settings. 

Program .Selects Program operation for programming a PEEL Array 

or PEEL Device with the JED (JEDEC) file. The JED file 
(if exists) will automatically be loaded. 
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4.3 Utilities Menu 
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Figure 4-4, Utilities Menu Option 


Help.Provides general information on the Help instruction. For 

individual Help per command, move the mouse to the 
command in the menu window and press the [FI] key. 
See Figure 4-4 for additional Help locations. 

File Editor.Enter the file or text editor. To exit the editor press the 

[Esc] key or click-R if using a 3-button mouse. Refer to 
the "PLACE Text Editor" section in this chapter for more 
information on the editor commands. 

DOS Shell.Enters a DOS shell. This feature temporarily exits the 

PLACE software. Type "EXIT" in the DOS shell to return 
to the PLACE software. Upon returning from the DOS 
shell, the previous set-up conditions will be restored. 

This means that the previous settings and the edited file 
is saved to disk and will be loaded automatically into the 
PLACE software. If EMS is available, it will be used to 
save the settings and file. 
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4.4 Design Operation - Design Menu 


The "Design" menu contains commands used for implementing 
PEEL Array and PEEL Device designs. Note that some design 
commands such as "LCC Re-assign" and "Global => 2" com¬ 
mands are only applicable to the PEEL Array designs. The two 
cursor types used by some of the commands in the "Design" 
menu are the "Left Arrow" and "Hand" cursors. 



Figure 4-5, Design Menu Option 


Igp In the PLACE software, all commands that are not applicable to 
the selected device will be disabled. 


Edit Eqn .Selects Edit Eqn mode (also selected by clicking-R in 

the Edit Arch mode). This mode is identified by the left 
arrow mouse cursor (<-) if a 3-button mouse is used. In 
the "Edit Eqn" mode (also refer as "Select Sum Equa¬ 
tion" mode), there are three ways of entering a logic 
description. 

1 . Equation: Move the cursor to highlight the OR 
(Sum) gate, and click to bring the sum equation 
out. Note that the equations for each cell are 
created by the label command. Hence, all cells 
must be labeled prior to selecting their OR gates. 

2. State diagram: Move the cursor into the state 
diagram box without highlighting any of the OR 
gates in the LCC selected for the state diagram 
design. Then, click to open the window with the 
state diagram syntax. The requirement for design¬ 
ing with the state diagram syntax is that the cells 
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(LCCs and lOCs) must be allocated by using the 
"Allocate" command. 

3. Truth table: Click at the T(n) labels located at the 
bottom of the LCC or IOC to open the window for 
displaying the truth table design syntax. Like the 
state diagram design, cells used in the truth table 
design must first be allocated. 

After opening the window to display the design syntax 
(this window will be referred to as PSF Display win¬ 
dow), move the cursor into the window and click to 
open the text editor for entering and editing the design 
syntax. Press the [Esc] key or click-R to exit editor. 
Refer to section 4.28 for the text editor commands. 


Indicates 

"Select Sum Equation" | 
(Edit Eqn) mode 



Figure 4-6, Edit Equation Mode 

Title .Allows a title, designer’s name and date to be entered into 

the source file. 

Description .Opens a window to display the design description. The 

window size can be adjusted by pressing the Up or 
Down cursor keys followed by the ENTER key, or using 
the "Display" menu (see section 4-6). Paging can be ac¬ 
complished by clicking at the PgUp or PgDn markers, or 
using the PgUp or PgDn keys. To enter the PLACE text 
editor for editing, click inside the displayed window. 

There is no limitation in terms of the type of characters 
you can use for describing your design, just as long as 
your description is specified within the reserved words 
"DESCRIPTION" and "END_DESC". Note you can use 


4-8 


ICT, Inc. 

































4.4 Design Operation - Design Menu 


4.0 Operation Reference Guide 


Label 


the reserved word "DESCRIPTION" but not the word 
"END_DESC". 

Enters the "Label" mode so that any LCC, IOC, INC or pin 
can be labeled. After a LCC or IOC is labeled, the equa¬ 
tions related to the labeled cell are automatically 
generated in the source file (all equations equate to 0) . 
The number and type (sum or product equations) of 
equations generated depends on the device type and the 
configuration of the cell (Table 4-2). In PEEL Arrays, 
note that the equations are generated only If both the 
LCC and Its associated IOC are previously unused or 
unlabeled. 


If the label for the LCC or IOC is deleted and its as¬ 
sociated cell (IOC or LCC) is unused, then all the equa¬ 
tions are automatically deleted. 

Below is an example of the four equations generated for 
a labeled PA7024 LCC (assume the label is "ITEST"). 


Example: 

Configuration 
D-type flip-flop 
Async. Preset 
Async. Reset 
Assigned IOC 
is an I/O type 


Eq u atio ns, gen e rat ed 

ITEST. D = 0; 

ITEST.AP = 0; 
ITEST.AR = 0; 
ITEST.OE = 0; 


Assume that the flip-flop’s output of the LCC is 
connected to the IOC. 



PEEL Device 

Number of equations per IOC 

18CV8, 22CV10 
22CV10Z, 22CG10, 
22CV10A/A+, 

173 

1 sum equation, 1 product equation 

273 

2 sum equations 

PEEL Array 

Number of equations per LCC/IOC pair 

PA7024, PA7140 
PA7128 

4 sum equations 


Table 4-2, Number of Equations per IOC or LCC/IOC pair 
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Below are the three methods of labelling cells and pins. 

1} Click and Type method: 

This is the normal method of labelling the cells or pins. 

Move the mouse cursor and click the mouse button to select 
the cell or pin. Type In the label and press the ENTER key 
or right button of the mouse to complete the label proce¬ 
dure. Repeat this procedure for all celis and pins. 

2) Group (Set) method: 

The group or set method is designed for labelling a group of 
cells or pins with names that differ by a single alphabet char¬ 
acter or a set of numbers. Some examples of the group 
names are: ModeA, ModeB, ModeC; ADO, ADI,AD15; 
and AO, A1,.., A12. 

The first step in implementing this method is to click at a cell 
(IOC, INC, LCC or pin) which will be the starting cell, i.e. the 
first label in the group will be assigned to this cell. If the 
starting cell is an IOC, INC or pin, then the labels will be as¬ 
signed to the next cell or pin In ascending order. For PEEL 
Arrays, if the starting ceil is a LCC, then the labels will be as¬ 
signed to the subsequent LCCs in ascending order (i.e. t A, 
2A,tB, 2B, ...5D), After the starting cell has been 
selected, type the group name in the label window. 

Format of the group name Is: 

prefix name + (A..ZJ + suffix name 
+ (Z..A) + 

+ [n„l) + (where n > 1) 

Some examples are: 

Group Name Assigned Labels 


Q[0..3J QO, Q1.Q2.Q3 

ADDR|9..13J ADDR9, ADDR10, ADDR11, ADDR12, ADDR13 

D[99..1Q2]_IN . . D99JN, D100JN, D101 IN, D102JN 

OUT[1QOO.,998] OUTIOOO, OUT999, OUT998 

IN[51..49]DATA IN51DATA, IN50DATA, IN490ATA, IN48DATA 

[A„C]10 A10, 810, CIO . 

!(Z..X]1 121, !Y1, 1X1 
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3) Keyboard method; 

Like the Group method, the keyboard method also allows 
labels to be assigned quickly. However, this method is more 
suitable for assigning labels which are significantly different 
from each other, i,e. they differ by more than two alphabet 
characters. Some of the label examples are INPUT, OUT¬ 
PUT, ADDRAA, ADDRBB, OE, READ, IWRJTE and etc. Nor¬ 
mally to assign these labels you would need to implement 
the "Click and Type* method. But, performing this click and 
type task repeatedly for twenty celis is a very tedious job. 
The "Keyboard" method shortcuts this task by bypassing the 
mouse click procedure. 

In this method, you should first click on a cell (or pin) which 
you want the label to start from (defaults to the first pin if no 
pin or cell is selected). After typing in the label, press the 
[ENTER] key to implement the assignment (like in the "Click 
and Type" method). If the [ENTER] key is pressed the 
second time, the hand mouse cursor automatically advances 
to the next cell in ascending order. You can now type in 
the label for the current selected cell, and then press the 
[ENTER] key twice to advance to the next cell. Repeat the 
procedure until all the celis are labeled. Please note that if 
you move your mouse cursor at any time during this 
mode, the ''Keyboard'' labelling will be aborted. 


Note that all three methods of labelling cells and pins can be 
used in conjunction with each other. The "Click and Type" 
method can be used to select a new starting cell for the 
"Group" and'"Keyboard" methods. 

Renaming labels 

The Label function can also be used for renaming the pins, 
lOCs, INCs or LCCs. During the renaming process, the pre¬ 
vious labels used in the IOC, INC and LCC configuration, 
DEFINE, STATEjDIAGRAM, TRUTH_TABLE and EQUATIONS 
sections will automatically be replaced by the new label. This 
replacement process allows the user to change the pin or cell 
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labels with ease so that the labels that are used throughout the 
PSF file need not be manually changed. An example of the 
label replacement is: 

_ Before Change _ After Change _ 

Pin Label TEST /TEST1 

Equations OUT.COM - A & TEST OUT.COM - A & TEST1 

OUT.OE - /TEST OUT.OE - /TEST1 

As seen in the previous example, the replacement process only 
replaces the label. Even though the input signal active level f$ 
changed, the logic of the equation remains unchanged- For in¬ 
stance, the OUT output which is controlled by the OUTOE 
equation is enabled on a FALSE or OFF condition* With the 
TEST input the FALSE condition is a HIGH signal. On the other 
hand, the FALSE condition for the /TEST1 input is a LOW $ig- 


Copy.Copies the selected LCC’s, IOC’s or INC’s configuration into 

another cell. This will not copy the equations. Select the 
’’Multiple" option in the Copy Type window for doing multi¬ 
ple copying (Figure 4-7), i.e. copying from one cell into 
many cells. Select "Done" to complete the current "Multi¬ 
ple" copying set and to start another. The only restriction 
in the "Copy" mode is that the source and target cells 
must be of the same type, i.e. LCC to LCC, IOC to IOC 
and INC to INC. 

Swap .This mode allows swapping of LCCs, lOCs, INCs or pins to 

reorganize your design. The functions of the cells do not 
change. There are two restrictions when swapping the 
two cells. 

1. Both the source and target cells must be of the 
same type, i.e. LCC with another LCC, IOC with 
another IOC, and INC with another INC. 

2. For PEEL Arrays, the swapping of lOCs or LCCs are 
not permitted if the two global cell mode is used and 
if one of the following is true: a) the cells that are 
being swapped are lOCs which are located on the 
opposite sides of the pin block diagram; or b) the 
cells that are being swapped are LCCs which are 
connected to lOCs that are located on the opposite 
sides of the pin block diagram. 


4-12 


ICT, Inc. 








4.4 Design Operation - Design Menu 


4.0 Operation Reference Guide 


| Displays the source | 
and current target 



DIP Pinout 
PA?02*t 


Figure 4-7, Copy Mode 


Clear.Clears the LCC, IOC or INC. This sets a default 

configuration to the cells and re-name the sum output 
names to the new configuration. After clearing both the 
LCC and its assigned IOC, then all the sum equations as¬ 
sociated with this cell are deleted. 

Allocate.Allocates the LCC or IOC for state-machine or truth table 

design. Before the cell can be used for allocation, it must 
first be labeled. This mode also allows a state-machine 
or truth table design to be created, deleted or modified. 
For state-machine design, the allocated cells will be sur¬ 
rounded by a border. For truth table design, the allo¬ 
cated cells will be indicated by "In” and "Tn" (inputs and 
outputs respectively), where n ranges from 1 to 10. Note 
that only the outputs of the truth table ("Tn") will be 
marked after exiting the "Allocate" mode. See sections 
4.10 and 4.11 for detailed descriptions of the state 
diagram and truth table designs. 

Macro .Displays the macro definitions in the PSF design file. 

Macro definitions are text statements which succeed the 
keyword "DEFINE" but precede one of the following 
reserved words: STATE_DIAGRAM; TRUTH_TABLE; or 
EQUATIONS. The size of the window follows the number 
of lines set for the Option Display window option in the 
"Display" menu (refer to section 4-12). The window size 
can be adjusted by pressing the Up or Down cursor keys 
followed by the ENTER key, or using the "Display" menu. 
Paging can be accomplished by clicking at the PgUp or 
PgDn markers, or using the PgUp or PgDn keys. To 
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enter the PLACE text editor, click inside the displayed 
window. 

Auxiliary.Additional functions such as Security Bit, Signature and 

Zero-Power options which are found in the Peel Arrays 
and in some PEEL devices. Below is a brief description 
of each function but you should refer to the ICT data 
book for more information. 

Security Bit - Setting this feature ON enables the 
security bit to be programmed on the device (inserts the 
"G1" field in the JEDEC file). Once the security bit has 
been programmed, the design programmed into the 
device cannot be read back (except for the Signature 
Word). All PEEL products provide the security bit feature 
except for the PEEL173 devices. 

Signature Word - The Signature Word of the device al¬ 
lows a user ID to be stored in the device so that it can 
be read back for design verification even after the 
security bit has been programmed. Devices with the Sig¬ 
nature Word (number of 8-bit bytes in parenthesis) are 
PA7024 (8 bytes), PA7140 (2 bytes), PA7128 (1 byte), 
PEEL22CV10Z (3 bytes), PEEL22CV10A+ (3 bytes), and 
PEEL273 (2 bytes). 

Example: Signature = ABC [ENTER] 

(converts the characters A, B, C 
to the ASCII values 65, 66 and 
67 respectively. Each character 
requires an 8-bit byte) 

Zero-Power - When the Zero-Power bit of the device is 
set to ON, the device goes to "sleep" in which a low 
standby current condition is entered. This feature is avail¬ 
able only in the PEEL22CV10Z device. For more up¬ 
dated information on the current consumed, timing and 
other restrictions, please refer to the PEEL22CV10Z 
data sheet. 

LCC Re-Assign .. (PEEL Arrays only) Allows the two internal and external out¬ 
puts of the LCC to be separated and re-assigned. Below 
lists the requirements for re-assigning the LCC. 

1) The lOCs and LCCs of both source and target cells 
must be labeled. 

2) The internal and external LCC outputs must not be 
sharing the same sum term, i.e they must be from 
separate sum terms. 

3) All sum terms must be used, i.e. the output equation 
extensions must not contain the ".SUMx" exten¬ 
sion where x = A..D for sums A through D. 

4) The source and target LCCs must have the same 
configurations prior to the re-assignment. Use the 
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"Copy" function to copy the configurations of the 
LCC (and possibly the IOC too) from the source to 
the target cell. All LCCs and lOCs can be re-con¬ 
figured later for your specific application require¬ 
ments. 

Example: 

Figure 4-8 illustrates a typical example which requires 
the LCC re-assignment feature. In this example, a 
design modification is required to make the output "TES- 
TOUT" synchronous with the clock "CK1". Currently, the 
output "TESTOUT" is a combinatorial output. This output 
would need to become a registered output in order to be 
synchronous with the clock "CK1". The problem is that 
the register in the LCC associated with this output is al¬ 
ready being used for another function. The internal out¬ 
put "IN" for the LCC 3C can be duplicated by copying the 
configuration of the LCC 3C into an empty LCC and 
retyping the equations. However, a faster method is to 
use the "LCC Re-Assign" command which separates the 
output "IN" from the LCC 3C and re-assigns it to another 
IOC with an unused LCC (LCC 4C or 5B). 

The procedure for re-assignning the internal output "IN" 
in LCC 3C is as follows: 

1) Change the configuration of the LCC 3C and IOC 
"TESTIN'' so that all the sum terms are used. In 
this example, set the IOC "TESTIN'' to an I/O type 
instead of input only. 

2) Label the LCC 4C which will be the target cell. 

3) Copy the cell configurations, using the LCC 3C "IN" 
and IOC "TESTIN'' as the source cells. The target 



JftCK702^.P5F 


A design modication requires that 
TESTOUT be a registered output 
instead of a combinatorial output. 


Figure 4-8, A typical example for re-assignning the LCC 
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Global 


cells will be the newly labeled LCC 4C and the 
IOC "TESTOUT". 

4) Select the "LCC Re-Assign" command and click the 
source and target LCC (LCC 3C and 4C respec¬ 
tively). 

5) Re-configure all the cells (both source and target 
LCCs and lOCs) for their specific application re¬ 
quirements, i.e. IOC "TESTIN' 1 to input only, IOC 
"TESTOUT" to output only, and etc. 

Toggles between the one or two global cell mode. If two 
global cells are used, swapping is not allowed with lOCs 
that are located on the left and right sides of the device, 
or with LCCs which are associated with lOCs that are lo¬ 
cated on the left and right sides of the device. This fea¬ 
ture allows the device to be separated into two parts with 
each part containing its own high speed clock. Please 
refer to the ICT data book for more information on the 
benefits of the one and two global cell modes. 
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4.5 Design Operation - Pin Block Diagram Screen 


The default function for the pin block diagram screen is the Edit 
Architecture mode (Edit Arch). This mode is automatically set 
when the PLACE software is initially entered. It allows selection 
of the Logic Control Cells (LCCs), I/O Cells (lOCs), Input Cells 
(INCs) or Global Cells (GBCs) for controlling cell configurations. 


I/O Cells (IOC) 


Global Cell (GBC) 


Design_ Ope rat i on 



o o o o 

O O O Q 
Q O Q O 
O O Q O 
Q Q O O 



nNEt-1702-t. psr 
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Figure 4-9, Pin Block Diagram of the PA7024 
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4.5 Design Operation - Pin Block Diagram Screen 



Current pinout is i 
PLCC configuration. 

Allows user to imple-_ 

ment designs in DIP 
or PLCC pinout 
configuration. 


Global Cell C - For 
Input Cells 

Gnd 1 22 ^— " 


Q 0*0 O 
O O O O 
1 O O O 



Figure 4-11, Pin Block Diagram of the PA7140 


CC PInout 
PA7L40 


The PA7140 pin block diagram shown in Figure 4-11 illustrates 
the PLCC pinout configuration. For the PA7140 device, the 
PLCC pinout is the default configuration because this device is 
available in the PLCC package only. As for devices with 
availability in both the DIP and PLCC packages, the DIP (default 
configuration) or PLCC pinout configuration can be set in the 
"Options" menu. Refer to section 4-13 for more information on 
the "Options" menu. 
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4.6 Design Operation - LCC and IOC Screen 


If a Logic Control Cell (LCC) or I/O Cell (IOC) is selected from 
the pin block diagram screen, the screen zooms into the 
selected cell for a close-up view of the cell configurations (Fig¬ 
ure 4-11). Note that both the LCC and its currently connected 
IOC are displayed. In this screen, selections can be ac¬ 
complished by moving the mouse cursor to the "selectors" such 
as the registers "rectangle", polarity "bubble", OR gates, or the 
"Smile Face" selectors. Except for the OR gate, all of the above 
selectors are highlighted when selected and are used for con¬ 
trolling the cell configurations. 

Selecting any of the four OR gates will display its associated 
equation. Move the cursor inside the equation window and click 
to enter text editor. Click-R to return from editor, to complete the 
selected mode or function, or to return to the block diagram 
screen. 



PSF Text Display Window - Currently 
displaying the sum D equation. Click 
inside this window to enter the text 
editor for modifying the equation 


Figure 4-12, LCC and IOC screen of the PA7024 



Click here to page up and down 
the text in the window 
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4.6 Design Operation - LCC and IOC Screen 


Select Indicators in PEEL Arrays (PA7024, PA7140 and PA7128) 


Below are the descriptions of the "select indicators" found in all 
PEEL Arrays. Unless specified otherwise, all "select indicators" 
are applicable for all the PEEL Array devices. 

Clk (Clock) Select _ 

/Global Inverted clock signal from the Global Cell A or B. If the two 
global cell mode is used, then LCCs connected to lOCs on 
the left and right sides of the pin block diagram are control¬ 
led by Global Cells A and B respectively. For one global cell 
mode, all global signals are routed from Global Cell A. 

Global Default configuration. Non-inverted clock signal from the 

Global Cell A or B. 

Sum-C Clock signal from the Sum-C gate. The Reset signal for the 

LCC register will automatically be routed from the Global 
Cell A or B if it was originally connected to the Sum-C gate. 

Sum-D Clock signal from the Sum-D gate. If the IOC connected to the 

LCC is an I/O type, then the output will be disabled. If the 
IOC is an output type, then it will remain as an output type 
with only combinatorial feedback from the pin. 

RT (Register Type) Control _ 

Off Default configuration. Sets the dynamic register control to 

Off. This means that any signal on the RT line (RTA or RTB 
equation in the PSF file) will not implement a dynamic 
register change. 

On Sets the dynamic register control to On. A TRUE logic on the 

RTA or RTB equation (in the PSF file) changes the type of 
register in the LCC during normal operation. For instance, if 
RT is "On" and Register Type is "D -> T", then the D-type 
register will be changed to a T-type register when the logic 
on the RTA equation is TRUE. For the one global cell 
mode, the RTA equation controls the RT signals in all 
LCCs. For the two global cell mode, the RTA and RTB equa¬ 
tions control the RT signals of the LCCs which are con¬ 
nected to lOCs on the left and right sides of the pin block 
diagram respectively. 

Register Type _ 


If RT is Off: 

D Default configuration. D-type register. Reset and preset of 

the register can be locally (through the sum B or C gate) or 
globally (ResetA or PresetA equation) controlled. 

T T-type register. Reset and preset of the register can be 

locally (through the sum B or C gate) or globally (ResetA or 
PresetA equation) controlled. 

JK JK register. Sum-A for the J-input, and Sum-B for the K-input. 

Reset can be controlled locally or globally, but the preset 
will automatically be set to global preset. 
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IF RT is On: 

D -> T Default configuration. D-type register when the RT signal is 

FALSE, and T-type register when it is TRUE. Reset and 
preset can be locally or globally controlled. 

D -> JK D-type register when the RT signal is FALSE, and JK-type 

register when it is TRUE. For the JK-type register, Sum-A is 
used for the J-input, and Sum-B for the K-input. Reset can 
be controlled locally or globally, but the preset will automat¬ 
ically be set to global preset. 

T -> D T-type register when the RT signal is FALSE, and D-type 

register when it is TRUE. Reset and preset can be locally 
or globally controlled. 

JK -> D JK-type register when the RT signal is FALSE, and D-type 
register when it is TRUE. For the JK-type register, Sum-A is 
used for the J-input, and Sum-B for the K-input. Reset can 
be controlled locally or globally, but the preset will automat¬ 
ically be set to global preset. 

Note that the Sum-B gate cannot be used for both K-input and preset for the 
register. 

Preset and Reset for the LCC Register _ 

The output of the LCC register is set to a HIGH signal when the 
preset signal is TRUE. On the other hand, the output of the 
register goes LOW if the reset signal is TRUE. If both the 
preset and reset signals are TRUE, then the preset signal 
takes precedence over the reset signal. 

There is no dedicated MUX for controlling the preset or reset of 
the LCC register. Both of these signals are indirectly controlled 
by the "Clk Select”, "Register Type", "Buried Output" and "Ext 
Output" selections. The same Sum (OR) gate allocated for any 
of the above configurations cannot be used for presetting 
or resetting the LCC register. So, the PLACE software auto¬ 
matically switches the preset or reset to the global signal when 
the local sum gate is used. 

Buried Output (Internal Output of the LCC) _ 

Reg-Q Default configuration Connects the output of the LCC 

register to the internal or buried output of the LCC. 

Sum-A Connects the Sum-A gate to the internal or buried output of 

the LCC. 

Sum-B Connects the Sum-B gate to the internal or buried output of 

the LCC. If the preset of the register is locally controlled 
(through Sum-B), it will automatically be set to global 
preset. 

Sum-C Connects the Sum-C gate to the internal or buried output of 

the LCC. If the reset of the register is locally controlled 
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(through Sum-C), it will automatically be set to global 
preset. 

Ext Output (External Output of the LCC to the IOC) _ 

Reg-Q Default configuration. Connects the output of the LCC 

register to the external output of the LCC. 

Sum-A Connects the Sum-A gate to the external output of the LCC. 

Sum-B Connects the Sum-B gate to the external output of the LCC. 

If the preset of the register is locally controlled (through 
Sum-B), it will automatically be set to global preset. 

Sum-C Connects the Sum-C gate to the external output of the LCC. 

If the reset of the register is locally controlled (through Sum- 
C), it will automatically be set to global preset. 

OE (Output Enable) Select _ 

I/O Default configuration. Sets the IOC to I/O type. Sum-D is 

used for the output enable control. If the LCC Clk Select is 
set to Sum-D, the IOC changes from the I/O to input type 
automatically. 

Input Sets the IOC to input type. If Sum-D is not used for the LCC 

clock, then it will be disabled. 

Output Sets the IOC to output type. If Sum-D is used for the LCC 

clock, then the Feedback Type will automatically be set to 
combinational. 

Feedback Type _ 


In the normal configuration, whether the IOC is an I/O, input or 
output type, this multiplexer controls the path from the pin. 
However in the PA7140 and PA7128 devices, the option "FB 
Mux" allows the path to come from the Sum-D gate. 

Com Default configuration. Combinatorial path from the pin or 

Sum-D. 

Reg Registered path from the pin or Sum-D. The clock for the 

register can be directly from the CLK1 or CLK2 pin, or 
PCLK product term. 

Lat Latched path from the pin or Sum-D. The latch trigger can be 

directly from the CLK1 or CLK2 pin, or PCLK product term. 

Out (Output) Polarity _ 

Invert Inverts the output to the pin for active Low output. 

Non-invert Default configuration. Non-inverted output for active High 
output. 

FB Mux (PA7140 and PA7128 only) _ 

Pin Default configuration. Sets the feedback path to come from 

the pin. 

Sum-D Sets the feedback path to come from the Sum-D gate. With 

this configuration, the IOC automatically becomes an out¬ 
put pin with no feedback from the pin. This means that the 
Sum-D signal will be buried. See Figure 4-13. 
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FB Mux which allows the sum-D to be buried and 
fedback to the array. This feature is available only for 
the "Output" configuration in the "OE Select" MUX. 



PLCC PInout 


Figure 4-13, LCC and IOC screen of the PA7140 


Select Indicators in the PEEL Devices 



PSF Text Display Window - Currently displaying the 
sum B equation. Click inside this window to enter the 
_* text editor for modifying the equation 


U1BCNT8.PSF 


ECT PLACE 


PEEL22CUE0A 


Figure 4-14, IOC screen of the PEEL22CV10A 


Output Select (All devices except PEEL173 and 273) _ 

Com Default configuration. Sets the IOC to combinatorial output. 

In the PEEL22CV10 and 22CV10A devices, the feedback 
path is automatically set to come from the pin with this con¬ 
figuration. For other devices such as PEEL18CV8 and 
22CV10Z, the feedback path is controlled by the "Feedback 
Type" MUX. 
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Reg Sets the IOC to registered output. In the PEEL22CV10 and 

22CV10A devices, the feedback path is automatically set to 
come from the Q of the register with this configuration. The 
register is triggered on the rising-edge of the clock. 

OE (Output Enable) Select _ 

I/O Default configuration. Sets the IOC to I/O type. 

Depending on the device, a sum or product term controls 
the output enable term. 

Output Enabled Enables the output in the IOC. 

Output Disabled Disables the output in the IOC. 

Out (Output) Polarity _ 

Invert Default configuration. Inverts the output to get an active 

Low output. 

Non-invert Buffers the active High output. 

Feedback Select (18CV8, 20CG10, 22CV10Z and 22CV10A+) 

Pin Feedback path from the pin. _ 

Reg Feedback path from the Q (PEEL18CV8 only) or Q (all other 

devices) of the register. 

Or Feedback from the OR gate, i.e. prior to the register and 

output buffer. 

Global Asynchronous Reset and Synchronous Preset in PEEL 
Devices (except PEEL173 and 273) _ 


In all registered PEEL devices, the IOC (or macro cell) register 
can be reset or preset using an internal reset or preset product 
term. The PLACE software automatically assigns node numbers 
for both product terms. 

When the reset product term is TRUE, the output of the register 
in the IOC (or Macrocell) is set to a LOW signal asynchronously. 

For 20-pin devices, the asynchronous reset node number is 
21, and for 24-pin devices the node number is 25. 

When the preset product term is TRUE, the output of the register 
in the IOC changes to a HIGH signal (synchronously) with the 
rising-edge of the clock signal. The node number for the 
preset product term is 22 and 26 for the 20 and 24-pin 
devices respectively. 

When both the reset and preset signals are TRUE, then the 
reset signal takes precedence over the preset signal. 
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4.7 Design Operation - Input Cell (INC) for PA7140 and 
PA7128 



In addition to the lOCs and LCCs, the PA7140 and PA7128 have 
Input Cells (INCs). Each INC allows the input to be configured 
as combinational, registered or latched input (Figure 4-15). 



Figure 4-15, INC screen of the PA7140 


Input Type _ 

Com Default configuration. Sets the input to be combinational. 

Reg Sets the input to be registered. The clock for the register is 

controlled by the Global Cell C. 

Lat Sets the input to be latched. The trigger for the latch is 

controlled by the Global Cell C. 
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4.8 Design Operation - Global Cell (GBC) for PEEL Arrays 


Click gates to display equations. Click 
inside window to edit equation. 


Ota 



DIP Pinout 
Pfl702*t 


Figure 4-16, Global Cell A screen of the PA7024 


Global Cells A and B 


In PEEL Arrays, the Global Cells (GBCs) A and B which are 
located at the top of the pin block diagram are used to control 
the global signals for the LCC and IOC. These global signals 
include the clock for the LCC and IOC, and preset, reset and 
register type control for the LCC. 

After clicking the GBC to bring the Global Cell window up for 
selection, click at the MUX "rectangle" to set the desired clock 
selection for the LCCs and lOCs. The IOC clock polarity is 
controlled by the "Clock Polarity" select indicator. Click at the 
AND or OR (Sum) gates to display the global equations for 
register-type, PCLK, global reset or preset. Move the cursor 
inside the equation window and click the mouse to enter the text 
editor. In the text editor, press the [Esc] key or click-R to return 
to the global cell window. The same procedure can be used in 
the one or two global cell mode. 

In the one global cell mode, the Global Cell A controls the 
global signals to all the LCCs and lOCs in the device (Global 
Cell B is ignored). In the two global cell mode, Global Cell A 
controls the global signals to the LCCs and its associated 
lOCs that are located on the left side of the pin block 
diagram. Global Cell B controls the global signals to the 
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remaining LCCs and lOCs which are located on the right 
side of the pin block diagram. 

Global Signals _ 

LCC Clock This signal clocks the register in the LCCs. The signal comes 
from one of the two dedicated clock pins, CLK1 or CLK2. 

IOC Clock This signal clocks the register in the lOCs. In addition to the 
two dedicated clock pins CLK1 and CLK2, the signal can 
come from a product term PCLKA (GBC A) or PCLKB (GBC 
B). The select indicator "Clock Polarity" allows the IOC 
clock polarity to be changed. The default configuration is 
"Pos" which means that the IOC register or latch is trig¬ 
gered on the rising-edge or HIGH signal. If the configura¬ 
tion is set to "Neg", then the register or latch is triggered on 
the falling-edge or LOW signal. 

LCC Pre This sum (OR) term is the global preset for the LCC register. 

The LCC register is preset to a HIGH signal when this sum 
term is TRUE. This term takes precedence over the reset 
term for the LCC register. 

LCC RT This product term is the global register-type change for the 
LCC. Each LCC has the option ("RT Control") of enabling 
the dynamic register-type change when this term is TRUE. 

LCC Res This sum (OR) term is the global reset for the LCC register. 

The LCC register is reset to a LOW signal when this sum 
term is TRUE. 


Global Cell C (PA7140 and PA7128 only) 



In addition to Global Cells A and B, the PA7140 and PA7128 
have Global Cell C. This cell which is located at the bottom of 
the pin block diagram controls the global clock signal for the 
Input Cells (INCs). 



Operation 


Uti1ities 



Click gate to display PCLKC equation. 
Click inside window to edit equation. 


ANEWPLA0. PSF 
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Figure 4-17, Global Cell C screen of the PA7140 
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4.9 Design Operation - Entering Equations 


One of the primary methods of entering the design equations is 
via the "Edit Eqn" mode which was discussed in section 4.4. 
Figures 4-18 and 4-19 shows the "Edit Eqn” mode for the 
PA7024 and PEEL22CV10A devices respectively. 


Indicates 

"Select Sum Equation” 
(Edit Eqn) mode \ 




Figure 4-18, "Edit Eqn" mode of the PA7024 
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In addition to the "Edit Eqn" mode, equations can also be edited 
via the LCC and IOC screen (or just IOC screen for the PEEL 
devices). Refer to Figures 4-20 and 4-21. 



gate to 
display the 
equation 



<35.D = ! CLR a !Q0 ft !Q1 

s clr a Qa a qs a iup a_ 

s clr a qi a qs a 
i clr a Q 2 a Q5 aTup a iload 


Select 

Indicators 


— f— 1 [ IOC name 

PSF Text Display Window - Currently displaying the 
sum B equation. Click inside this window to enter the 
_- text editor for modifying the equation 


U10CNT8.PSF 
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Figure 4-21, Editing equations in the IOC screen of the 
PEEL22CV10A 
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For editing equations for the global signals in the PEEL Arrays, 
please refer to section 4.8 on "Global Cells for PEEL Arrays". 

After the cell (LCC or IOC) is labeled using the "Label" command 
in the "Design" menu window, the PLACE software automatically 
generates the equations. To edit or modify these equations, first, 
click at the desired OR (sum) or AND (product) gate to bring the 
equations out in PSF Text Display window (section 4.12). Then, 
click inside the window to enter the text editor. When you are 
done editing the equations, press the [Esc] key or click-R to 
return to the previous screen. Whether the device is a PA7024, 
PEEL22CV10A or any other device, the procedure for entering 
the design equations remains the same. 
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4.10 Design Operation - State Diagram Designs 


An alternate method of describing a logic design is the state 
diagram design implementation. In this section, the procedure to 
implement the state diagram designs is discussed. The syntax 
for these state diagram designs are discussed in detail in chap¬ 
ter 5 on "PLACE Design Language". 

The first step in the state diagram design is to label the cells to 
be used as state variables for the state diagram. These cells will 
be referred to as "State Cells". Then, configure each state cell 
and use the "Copy" command to duplicate the configurations to 
other state cells. Next, select the "Allocate" command (section 
4.4) in the "Design" menu window to implement the state cell 
assignments. Choose the "State Diagram" option in the "Design 
Type” window. A window pops up allowing the options of adding 
or erasing state diagrams (Figure 4-22). 



DIP Pinout 
PEIEL22CU10A 


Figure 4-22, Adding a state diagram design 


(Eg 3 Note that the PEEL22CV10A device is used in the example 
described in this section. The procedure of implementing the 
state diagram design remains the same for all devices. In 
addition to the lOCs, LCCs in the PEEL Arrays can also be 
allocated as state cells. 


Type in the label for the new state diagram. The syntax of the 
label is similar to those used for labelling pins or cells (refer to 
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chapter 5 on "PLACE Design Language"). The next step is to 
allocate the state cells as illustrated in Figure 4-23. 



Assigned state cells 
for the state diagram 
TEST. The state cells 
S4 and SO are the 
most and least sig¬ 
nificant bits 
respectively 


s [TT 

©nd c m 


SP 

■HD— 


s| If an assigned cell is 
selected again, then 
it will be removed 
from the state cell 
assignment list 


Click to allocate 
the state cell 


Figure 4-23, Allocating state cells for a state-diagram design 

After completing the state cell assignments (by pressing the 
[Esc] key or click-R), a border surrounds the assigned state 
cells to indicate the state diagram. Additional state diagrams are 
differentiated by the line types in the borders. 


Indicates that the 
window displaying the 
state-diagram design is 
opened in the "Edit 
Eqn"mode 


ca 


Click inside the 
window to enter the 
text editor for enter¬ 
ing or modifying the 
| state-diagram design | 
syntax 



STATE-DIAGRAM TEST 
"Enter your design here 
END; 



Click inside the 
allocated border" 
to display the 
state-diagram 
design syntax 


Figure 4-24, Entering design description for the state-diagram 


4-32 


ICT, Inc. 





























4.11 Design Operation - Truth table Designs 


4.0 Operation Reference Guide 


4.11 Design Operation - Truth table Designs 


In truth table designs, the description of the logic design is in the 
form of a truth table. This design method is most suitable for 
random combinatorial logic applications. 

Like the state diagram design procedure discussed in the pre¬ 
vious section, the truth table design begins with allocating 
labeled pins and cells. Figure 4-25 shows a new truth table 
being labeled "DECODE" at the beginning of the truth table 
"Allocate" command. 



Figure 4-25, Entering the label for a new truth-table design 



After typing in the label, the next step is to select the inputs of 
the truth table (Figure 4-26). A truth table input can be a pin, 
INC, IOC, or LCC. Click at the "Output" option in the pop-up 
window to complete the input selection and to start the output 
selection. Press the [Esc] key or click-R to complete the output 
selection. 


jgf 3 Note that during the input or output selection process, if you 
click on a selected pin or cell, then it will be removed from the 
input or output selection list. 
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I Fi Le 

Design 

0peration 

Utilities 

Op tions | 

| Cft B -> 







Click at the 
"Output" option 
to complete the 
input selection 
and to start 
selecting the 
outputs 


Click to select the truth 
table inputs which can 
be a pin or an IOC (or 
an INC or a LCC in 
PEEL Arrays) 


If you click at a 
selected input again, 
- then it will be 
removed from the 
truth-table input list 


HNEUULQH.psf 


ict plmCE 


DIP Pinout 
PEEL22CUL0A 


Figure 4-26, Selecting truth-table inputs 


Press the [Esc] key or click-R during the input or output selec¬ 
tion process to abort or complete the ''Allocate'' command. A 
window will pop up to confirm implementing the changes made. 
Pressing the [Esc] key or clicking-R when the "Implement chan¬ 
ges?" window is popped up will return you to the previous mode 
(input or output selection). 



4-34 


ICT, Inc. 



































4.11 Design Operation - Truth table Designs 


4.0 Operation Reference Guide 



Figure 4-28, To enter the truth-table design description 


For more information on the syntax of the truth table design 
description, please refer to chapter 5 on "PLACE Design Lan¬ 
guage". 
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4.12 Design Operation - PSF Text Display Window 


The PSF Text Display Windows are the windows which can be 
opened to display the logic description of the current design, 
such as equations, state diagrams, truth tables, macro defini¬ 
tions, and etc. The two types of windows in the PLACE software 
are the Equation and Option Display windows. An Equation 
Display window is opened by clicking the left mouse button on 
any SUM or AND node (gate), state diagram block and truth 
table marker (indicated by Tn where n = 1 to 10). This window is 
always located at the bottom of the screen. Refer to Figures 
4-29 through 4-31. On the other hand, the Option Display win¬ 
dow is located at the top of the screen and is opened from the 
"Display" menu. The "Display" menu is selectable in the "Edit 
Eqn" mode, LCC/IOC screen for the PEEL Arrays, and IOC 
screen for PEEL Devices. See Figures 4-29 and 4-30. 


SVS-CLK JjL 

Controls the size of 
the "Option Display" 
window 


"Display" menu selectable 
in the "Edit Eqn" mode 
and LCC/IOC screen 




Equation Display 
window 


Controls the size of 
the "Equation Display" 
window 

^— 


Q3.T = COUNTER * 

!B * !Q0 * 
Q3.AP - COUNTER * 
NOR_L.COM = GATES 
REGS * 


Option* 




Uieu Truth TabL 
Uieu Equation 
Ul*u Sourct Listing 
Option OispLay Uindou = var 
Equation DlspLay Window ■ 6 


!Q1 * !02; 

A; "Input A 
* /'(.ft + B + C 
SRI + 



Click inside the 
window to enter the text 
editor for entering or 
modifying equations, 
state-diagram or 
truth-table design 
_syntax_ 


"SRI latch output 
"Bit 3 of counter 

===::x:: : :v::xvx::>vx:::xv: PgDn 


Figure 4-29, "Display" menu in "Edit Eqn" mode 


Display Options 


In the "Display" menu, there are several categories of the PSF 
design file in which it can be selected for viewing. The list 
includes Macro Definition, State Diagram, Truth table, Equation 
and Source File. With or without the Equation Display window 
opened, you can open this additional window by clicking at the 
selected category (Figure 4-32). 
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Figure 4-30, "Display" menu in the LCC/IOC screen 



P2P If the "Equation" or "Source File" option is selected, the window 
opens by displaying the most recently displayed page. This 
means that if you have previously opened the "Equation" or 
"Source File" window and have paged up or down, then the next 
time you select the same option the previous page will be 
displayed. 
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1 
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\ 



PgDn x—1 


Option Display 

window 




Equation Display 

/ window 



EB-feil NftND. 


Click inside the 
window to enter the text 
editor 

TZ ^p-j T g ]~FTO X rW 


Q3.T = COUNTER * 

!B * !Q0 * !Q1 * 
Q3.AP - COUNTER * A; 
NOR_L.COM = GATES * /'(A 
REGS * SRI h 
COUNTER * QC 


!Q2; "Bit 3 of Counter, B 
Input A presets Counter 
+B+C+D+E+F +6+H) 


PgUp 


Input NOR gate 
"SRI latch output 
■"Bit 3 of counter 

PgDn 


Figure 4-32, Both Equation and Option Display windows 

opened 


Sizing the Display Windows 


There are two ways which you can size the display windows: 

□ The first method is by pressing the Up and Down cursor keys 
followed by the [ENTER] key when the window is displayed. The 
first cursor key pressed enters the sizing mode by outlining the 
current window. Each subsequent cursor key moves the window 
border up or down. Then, press the [ENTER] key to accept the 
selected size. The maximum number of lines for each window is 19. 




01 ^|SR1 |Q0 

Oi QLoi 

T 1 J K1 I_Q1 

Oi 


01.T » COUNTER * 

!B * !Q0; "Bit 1 of Counter, B = HOLD 
Ql.AP « COUNTER * A: "Input A presets Counter 
OR_J.COM = GATES #<A+B+C+D+E+F+~ 


Original Equation 
isplay window 

a* a 


Figure 4-33, Sizing the Equation Display window 
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□ The second method is to use the last two options in the "Display" 
menu (Figure 4-29). Click at either option to advance the number of 
lines for the window. This number will be used the next time the 
window is opened. In addition, the selection "var” ("variable") is 
available for both these optionsc. This selection (illustrated by 
"Option Display Window = var" or "Equation Display Window = var") 
allows the size of the window to be dependent on the type of design 
syntax selected. The criteria for setting the "var” window size are: 

• Equations (Equation Display Window only): 

A set of equation will be displayed. This equation starts from the 
selected SUM or AND gate label (e.g. Q1 .D) and ends with any of the 
following characters (in prioritized order):”TEST_VECTORS'' 
or ASCII# 26 (End-of-File) character. 

• State Diagrams: 

A state diagram design group which begins and ends with the 
keywords "STATE_DIAGRAM statename" and "END;" respectively. 

• Truth Tables: 

A truth table design group which begins and ends with the keywords 
”TRUTH_TABLE" and "END;” respectively. 

• Macro Definitions: The displayed text will succeed the keyword 
"DEFINE" but precede "STATE_DIAGRAM statename", 
"TRUTH_TABLE" or "EQUATIONS". 

Forthe "Equations" and "Source File" options in the Options menu, the 
"var" selection sets the window size to 19 lines (maximum number). 

Paging Up and Down 


The contents of the window can be paged up and down by 
pressing the PgUp and PgDn keys respectively. It can also be 
accomplished by clicking at the PgUp and PgDn markers in the 
upper and lower right corner of the window (Figure 4-30). 

Entering the PLACE Text Editor via the Display Window 



Clicking the left button of the mouse within the Equation or 
Option Display window opens the PLACE text editor for entering 
or modifying the design syntax. In addition, the PLACE text 
editor highlights the selected block and moves the text cursor to 
the top of the block. The block that is highlighted depends on 
which Display Window the text editor was opened from. If the 
editor was opened via the Equation Display Window, then the 
equation, state diagram or truth table block will be highlighted 
depending on which design type was selected. If the Option 
Display Window was used instead, then the block displayed on 
the window will be highlighted in the text editor. To return to the 
previous screen, press the ESC key. 
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4.13 Design Operation - Options Menu 


Set Pinout to 

DIP/PLCC.Allows the pin numbers in the pin block diagram and 

LCC/IOC screen to show the pinout of DIP or PLCC pack¬ 
age type. Figures 4-34 and 4-35 show the pinouts for 
DIP and PLCC packages respectively. The default is 
the DIP pinout for all devices with the exception for 
the PA7140 device which has PLCC pinout configura¬ 
tion only. The PLCC pinout configuration is available to 
all devices except the PEEL173 and PEEL273 devices. 

PLCC Configuration 

.Displays the design in the actual PLCC package form 

(Figure 4-36). Press the [Esc] key or click-R to return to 
the previous screen. This command is applicable to all 
devices except PEEL173 and PEEL273. 



DIP Pinout 
Pft?G2^ 


Figure 4-34, "Options" menu and DIP pinout for the PA7024 
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Figure 4-35, PLCC pinout for the PA7024 
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There are three windows in the main screen of the Compile 
Operation (Figure 4-37). Each of these windows provides a 
specific function in regards to the compilation process of the 
PLACE Source File (PSF). 



Figure 4-37, Compile Operation screen 


Compile.This window displays the information regarding the status 

of the compilation. The compilation of a PSF file is a 
three step process: Parsing; Optimization; and Fuse¬ 
mapping. 

Parsing - Checks the syntax of the PSF file and displays 
the error in the Error Message window. 

Optimization - Implements logic transformation (com¬ 
plex equations into sum-of-product form conversion) and 
reduction to the parsed PSF file, and outputs the results 
to a file with extension ".RED". The RED file is in the 
PSF format, hence it can be read into the Design Opera¬ 
tion for analysis of the reduced equations. After optimiza¬ 
tion is completed, the reduction level implemented is dis¬ 
played. For instance in Figure 4-37, the "LI" term in "Op¬ 
timizing ...LI OK" indicates that the reduction level LI 
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was used for the GATES1 .PSF design, and the reduction 
process was successful (as indicated by OK). 
Fuse-mapping - This is the final step of the compilation 
process. After successful optimizations, the reduced 
equations are mapped into the device by outputing a 
JEDEC file. In addition, the fuse-mapper outputs a 
".MAP" file which contains the information on how each 
equation is mapped in the JEDEC file. 

Once the compilation is completed and successful, the 
check sum of the JEDEC file and compilation time will be 
displayed. 

Error Message .. This window displays any error encountered during the 
compilation process. Figure 4-38 shows an example of a 
syntax error in which an unknown signal "M0DE2" was 
encountered in the macro definition (the correct signal is 
"Mode2"). Once an error is encountered the compilation 
is aborted, and the text editor is opened automatically to 
allow the highlighted error to be investigated or 
analyzed. Note that the highlighted line sometimes does 
not contain the error. This may be due to an incorrect for¬ 
mat for comments in the previous lines. Please refer to 
chapter 5 for more information on the Comment format. 

Editor.The Editor window allows the text editor to be opened for 

design edits or modifications. If a syntax error is found 
during the compiling process, the editor opens and high¬ 
lights the error line automatically. A full screen editor is 
available via the "Utilities" menu. 


Error Message 
window 



Figure 4-38, Encountering a compilation syntax error 
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outputs. The higher the level the better the utilization 
but the optimization time will also be longer. So when 
compiling a design for the first time, it is recommended 
to use the "Auto 1-5" option. Then, note the level 
needed (displayed in the Compile window) to success¬ 
fully compile the design. For subsequent compilations, 
select the single reduction level. 

- "Utilization”*: This command allows the maximum num¬ 
ber of product terms (in percentage) used during the 
logic optimization process to be set. For instance in 
the PA7024 device, if the product utilization is set as 
"Utilization = 60 %", then 60% of 80 product terms (80 
product terms is the maximum for the PA7024) will be 
used during logic optimization. Hence, this command 
allows you to estimate whether additional logic can be 
implemented into the selected device. The default 
product term utilization Is "Utilization = 100 %". 


Reduction 

Level 

Function 

Level 1 

No reduction. Transforms equations to sum-of-products. 

Level 2 

Simple reduction. Combines duplicate product terms. 

Level 3 

Pin reduction. Optimizes terms per individual equation. 

Level 4 

Group reduction. Optimizes terms over all equations 
which can be shared. 

Level 5 

Group with output polarity inversion reduction. 
DeMorganizes Outputs (automatically inverts polarity) to 
achieve best optimization of terms. 

Auto 1-2 

Optimizes from Level 1 to 2 until logic fits. 

Auto 1-3 

Optimizes from Level 1 to 3 until logic fits. 

Auto 1-4 

Optimizes from Level 1 to 4 until logic fits. 

Auto 1-5 

Optimizes from Level 1 to 5 until logic fits. 

Utilization 

Sets the maximum product terms which can be shared 
to be used in the logic reduction or optimization 
process. The number set is in percentage. 


Table 4-3, "Settings" menu in the Compile menu window 


Status .Displays the device utilization and use of architecture 

after the design is compiled. 

Create .MAP file . During the fuse-mapping process, a ".MAP" file can be 
created in addition to the JEDEC file. This MAP file con¬ 
tains the detailed information regarding how each equa¬ 
tion is mapped in the JEDEC file. The default condition 
is ON. 
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4.16 Simulate Operation - Waveform Screen 


After successful compilation of a PSF design file, test-vectors 
may be necessary to verify the design. In the Simulate opera¬ 
tion, these test-vectors are displayed as waveform signals (Fig¬ 
ure 4-40). The vectors are created using the "Edit" command. 
Then, they are used to simulate (logically only) the function of 
the design by retrieving the design’s logic from the JEDEC file 
which was created in the Compile operation. These vectors can 
also be appended to the JEDEC file so that they can be used to 
exercise the device after programming. 


Click at the arrows to scroll one vector up, 
down, left or right. Click-R at the arrows to 
page up, down, left or right. \ 


Waveform commands 

V 




• • • 


Click-LH at the "position block" 

Cell assignment and 
name column 


to jump to a specific vector 
column and waveform row 


Figure 4-40, Simulate waveform screen 


(gp In the waveform display, each waveform row represents a sig¬ 
nal from a pin or an internal node (e.g. a LCC, IOC or INC). The 
external pins are indicated by "P" followed by the pin number. 
LCC internal output is indicated by "L" with the cell assignment 
coordinates. The prefix for the IOC or INC node (i.e. the output 
of the IOC or INC register) is an "I" followed by the assigned pin 
number. The IOC and INC nodes are differentiated by the as- 
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signed pin numbers. For instance in the PA7140 device, pins 
3-5, 19-21,25-27 and 41-43 are assigned to INCs. The rest of 
the pins except pins 2 and 24 (CLK pins) are assigned to lOCs. 
For more information, please refer to the ICT data book. 

Examples of the waveform pin and cell assignments, and labels 
found in the TC7140.PSF design file of the PA7140 (the PA7140 
device has all the cells, i.e. LCCs, lOCs and INCs) are: 


P2 

CLK 

=> pin 2 with label CLK 

L3A 

P2 

=> LCC 3A with label P2 

115 

C2 

=> IOC 15 with label C2 

14 

SELECT 

=> INC 4 with label SELECT 


Scrolling and paging in the waveform display 


As illustrated in Figure 4-40, scrolling and paging can be ac¬ 
complished by clicking and clicking-R at the arrow markers 
located on the right side of the screen. An additional method of 
scrolling and paging is to use the left, right, up and down cursor 
keys, and the [PgUp] and [PgDn] keys respectively. 

Alternately, you can click-LH (click and hold the left mouse 
button) at the "position block" to jump to another waveform 
display section. Once you have selected the location, release 
the left button to return to the normal screen mode. 



Functions of the waveform signals 


In the Simulate operation, the graphical image of each waveform 
signal represents a specific function. For instance, the 
waveform signal image Tl_ which is represented by the test-vec¬ 
tor C in the JEDEC file indicates a Low-High-Low input pulse. 
This signal functions as a clock for triggering a register on the 
rising or falling edge of the signal. Please refer to Tables 4-4 and 
4-5 for additional information on other waveform signals. 


Figures 4-40 through 4-56 illustrated in this section were cap¬ 
tured via a monochrome monitor. Refer to Table 4-5 for the 
functions of the waveform signals in these figures. 
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Symbol 

Color 

Function JEDEC Vector Symbol 

_n_ 

Blue 

System Clock 

C 

J L 

Blue 

Input High 

1 

i_r 

Blue 

Input Low 

0 


Blue 

High Voltage Preload 

P 


Blue 

Input or Output Don’t Care 

X 

J L 

Yellow 

Output High 

H 

i r 

Yellow 

Output Low 

L 


Yellow 

Output High Impedance 

Z 

J L 

Red 

Buried or Internal Signals 




which cannot be modified 

N/A 


Table 4-4, Waveform signal symbol table for a color monitor 


Symbol 



J L 


Linewidth Function_JEDEC Vector Symbol 


Normal 

System Clock 

C 

Normal 

Input High 

1 

Normal 

Input Low 

0 

Normal 

High Voltage Preload 

p 

Normal 

Input or Output Don’t Care 

X 

Thick 

Output High 

H 

Thick 

Output Low 

L 

Dotted 

Output High Impedance 

Z 

Center 

Buried or Internal Signals 
which cannot be modified 

N/A 


Table 4-5, Waveform signal symbol table for a monochrome 

monitor 
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PL 

SVS—CLK 

P2 

MOOE1 

P3 

M00E2 

Note 

P4 

A 

P5 

9 

P6 

C 

P7 

D 

P8 

E 

P9 

F 

PIO 

e 

Pll 

H 

P21 

AND-1 

P20 

OR-J 

P19 

NAND-K 

Pi 9 

NOR-L 

P17 

EXOR-M 

Pi<$ 

MUX-N 

PIS 

EQUAL-0 

Pi 4 

INUERT-P 

P22 

CONTROL 

P13 

IN-CLK 


SI muLate 
Capture.. 

Append te«t-vector«.. 
Status.. 

SlmuLate from JEDEC.. 
Capture from JEDEC. . 
SlmuLate display Is OFF 


h-nJTJn njaJTjajn m 










33H 






Figure 4-41, Simulate waveform screen 

Simulate .Performs logic simulation of waveform vectors on external 

signals, i.e. on the "P" waveform rows only. The 
simulator compares the simulated signals with the cur¬ 
rent signals on the pins, and then mark the locations 
with signals that do not match. These marked locations 
are vector simulation errors (Figure 4-42 and 4-43). The 
special symbols used indicate the type of simulation er¬ 
rors (Table 4-6). On the other hand, the signals for all in¬ 
ternal nodes are not checked but are automatically cap¬ 
tured during logic simulation. 

During simulation, the design’s logic is retrieved from the 
JEDEC file that has the same root name. For example, 
the JEDEC file DEMOI A.JED will be used during the vec¬ 
tor simulation of DEMOI A.CFG. 

Capture .Unlike the "Simulate" command, this command "captures" 

the signal on all external outputs. With this command, 
signals on the output pins need not be generated be¬ 
cause the simulated signals are automatically inserted 
by the simulator. In addition, the simulated signals are 
also inserted into vector locations which contain the out¬ 
put Low "L", output High "H" and Don’t Care "X" signals. 
This means that if you have simulation errors on any of 
these vector locations, they will be replaced by the simu¬ 
lated signals. See Figure 4-42. 



Please refer to Figure 4-44 for information on the "Simulate" 
and "Capture" commands for asynchronous clock designs. 
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Error Symbol 

Function 

L 

Indicates that a LOW signal is simulated on the pin at the 
current vector location. 

H 

Indicates that a HIGH signal is simulated on the pin at the 
current vector location. 

Z 

Indicates that the pin is in a High Impedance condition at the 
current vector location. An example is the insertion of 
output signals ("L" or "H") on inputs. 

c 

Indicates that a signal contention condition exists at the 
current vector location. An example is the insertion of input 
signals ("0" or "1") on outputs. 

u 

Indicates that the signal at the current vector location is 
unstable or in an indeterminate state. An example of an 
application which causes this error is an oscillator. When 
an unstable error occurs, the simulation process is aborted 
and the pin number(s) reported. 


Note that the PLACE Simulator will not flag an error if the 
unstable output has a Don’t Care symbol. 



Table 4-6, Simulation error symbols for pins 


High Impedance errors because output signals 
were inserted. If "Capture" command is used, 
then the High Impedance signals will be 
inserted into both these vector locations. 


NANO NOR EXOR 


Signal contention simulated. 
Since these are input signals, 
they will not be replaced by the 
simulated signals in the 
"Capture" command. 



Figure 4-42, Vector simulate errors 
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Not a 

_ 


Note 

Error! vector 6 has unstable output pins. Please refer to 

Note 

"0SCU8.HAP" for the pin description. 

Note 

Unstable pin<s): 

Note 

,2 

_ » _ 

Note 

— 

\ 



IN 

r~\ 


OSC 



Note 


’ \ \ 

| 

Note 




Note 




Note 


\ 


Note 


\ 


Note 


\ 

: 

Note 


\ 


Note 


\ 



In PEEL Devices, the unstable pin numbers will be refer¬ 
enced in the error message. However in PEEL Arrays, the | 
product term numbers are referenced because the inter¬ 
nal outputs of the LCCs. In both cases, the ".MAP" file 
generated by the compiler will be required to trace the un-| 
stable signal problem. 


Part Number = PEEL18CV8 
Variable 9 = IN 

| OSCV8.MAP file | 



Variable 12 = OSC 

Variable 21 = AR 

Variable 22 = SP 

Unstable Output 


OSC on Pin12a--- 

Pin 



Product 0 = Pin9 * 
Asynchronous Clear 
Synchronous Preset 

Assembly Completed.. 


!Pin12 
Product 73 « 
Product 72 « 


Figure 4-43, Unstable output simulation error example 
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Test Vectors for Asynchronous Clock Applications 

Asynchronous clock refers to the triggerring of the LCC or 
iOC register via a sum or product term. Devices with the 
asynchronous clock capability'Include PA7024, PA7140 and 
PA7128. If the simulated waveform vectors are appended to the 
JEDEC file for exercising the device, then special attention for the 
asynchronous clock designs is needed. This is because of pos¬ 
sible data set-up time violations due to how the input signals are 
applied on the PLD programmer. 

Forthe ICTPDS-1 programmer, the input signals are applied 
serially starting from pin 1 after the device has been 
powered-up {set the Vcc pin to 5V), First, input signals "0” 
and "1" are applied, then preset signals "P" (this is high 
voltage preset which is not supported in many PEEL 
devices), then clock signals ("C"), and then the output piris 
are sensed and compared with the vectors from the JEDEC 
. file. With this method, data set-up time violations for 
asynchronous clock designs are very possible, especially if 
the input signals "0" and "1” are used to emulate the dock 
l lllptS W^^^ l ^i l llll^lll WIMIli l ll PiiiliMIIW lillllllllWil llli l li iii ilillliillMiMl 

There are two methods to ensure the proper test vectors for 
testing the asynchronous clock designs. 

1. The first method is to use the dedicated clock signal f1_ 
{JEDEC "C") in the sum or product term equation. Since 
this signat exhibits a Low-High-Low voltage level in a 
given vector period, the standard logic operation of the 
AND and OR operators may be applied, but with some 


modifications. 

Clock Operator 

Input 

Result 

C 

& (AND) 

1 

C 

C 

MBIMllUMl 

||j|lHIMI|||l 

■111111111! 

c 

# (OR) 


111111111 

c 

# , 

0 

c 


Figure 4-44, Test Vectors for asynchronous clock applications - 
Sum or Product term clock 
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By using the dedicated clock signal, the programmer applies 
the signal to the clock only after all input signals are ap¬ 
plied. Note that if the result "C" is routed to an external 
output, then a signal contention error will be flagged. 

2, The second method is to add dummy or Wait states prior 
to all clock edges which are generated by the "0" and 
"1" input signals. The advantage with this method is that 
the same clock signal can be routed to an external out¬ 
put without encountering a signal contention simulation 
error as in the preceding method. However, the disad¬ 
vantage is that a minimum of two vectors are required 
to generate a clock cycle, "0" and "1" signals on succes¬ 
sive vectors. If a Low-High-Low signal is required, then 
three vectors are necessary. 


Figure 4-44, Test Vectors for asynchronous clock applications - 
Sum or Product term clock (Continued) 



Figure 4-45, PA7024 LCC Register Preload, and Product or 
Sum Clock Application 
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Preioading the LCC registers (in logic simulation only) 

In the Simulate operation for the PA7024, PA7140 and PA7128 
devices, ail the LCC registers can be preloaded with the user* 
specified data. Note that this feature is oniy a software feature 
and does not exist in the device physically, if the preload vectors 
are applied to the device on a PLD programmer, these vectors wifi 

In Figure 4-45, the PA7024 application example has two sets of 
registered output pins P2..P5 and PI 4.,PI 7, At the preload vector 
column 10, the LCC registers for these outputs are preloaded 
with data 4 and F HEX respectively. The preload condition is 
activated by the waveform symbol \ (JEDEC "P") on the dedicated 
preload pin 13 (each device type has a specific pin dedicated for 
the preload function). The clock symbol f Lon pin 1 is not neces¬ 
sary because the preload symbol automatically loads the data in 
asynchronously. 


Below is a list of the preload pins and the assigned pins for the 
LCC registers for the PA7024, PA7140 and PA7128 devices. 

Device Preload Pin Preload Data Pins LCC Registers 

PA7024 

13 

2-6 

LCC 

IA - 

5A 



7 * 11 

LCC 

IB - 

5B 



14-18 

LCC 

1C - 

5C ® 



19-23 

LCC 

IP - 

lllil 

PA7140 

24 

6 - 11 

LCC 

■11 

6A 

(PLCC) 


12-16,18 

LCC 

1B - 

6B 


28-33 

LCC 

1C - 

6C 



34 - 38, 40 

1111118111 

ID - 

iinu 

PA7128 

1111 

15-17 

LCC 

1A - 

3A i 



18-20 

LCC 

IB - 

3B 



21 - 23 

LCC 

1C - 

3C 



24 - 27 

lillliiii! 

ID - 

3D 


By adding the preload condition at the beginning of each CFG file 
(except for the first one), then up to 36 CFG files (CFA, CFB, ... 
CFZ and CFO, CF2,CF9) can be linked together for simulating 
a large PEEL Array design. With approximately 700 vectors per 
CFG file for a 512K system, about 25,000 "continuous” vectors 
can be simulated for a design. 


Figure 4-46, LCC Register Preload function 
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Append test 

vectors.This command converts the waveform vectors into the 

JEDEC file test-vectors and appends them to the ".JED" 
file. This allows the vectors to exercise the device on a 
PLD programmer. 

Status .Provides status information such as the maximum vector 

columns available with the current system configuration 
(more system RAM memory, more vector columns avail¬ 
able), number of total vectors used, number of simula¬ 
tion errors, and the previous simulation time. 

Simulate from 

JEDEC.With this function, the PLACE Simulate waveforms can be 

generated from the test vectors specified in the JEDEC 
file. If an ICT PDS-1 programmer is present, this function 
together with the "Capture" function in the "Test" menu 
of the Program operation allow viewing of device vector 
results via the waveform screen. Refer to Figure 4-47. 


Capture from 

JEDEC.This command is similar to that of the 

"Simulate from JEDEC" command except that the output 
signal levels will be replaced by the simulated signal 
levels. 

Simulate 

display.When the Simulate display is set to the ON condition, the 

waveform vectors are displayed during the simulation or 
capture process. If this command is set to the OFF condi¬ 
tion, the waveform vectors will not be displayed during 
simulation. Instead, each vector will be illustrated by a 
"." for a vector which passes simulation, and a "*" for a 
failed vector. 
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Using the "Simulate from JEDEC" command to display 

The procedure for displaying the hardware device vector results 
when using a PDS-1 programmer is: 

1. After encountering test vector failures on the device in the 
Program operation, use the "Capture” command in the 
"Test” menu to capture ali the output signal levels. 

2. Select the "saveAs" command in the "File" menu to save 
the JEDEC file containing the captured vectors with a 
different fiie extension. It is recommend to change the 
last character of the fiie extension only so that both files 
will be displayed in the directory window. For instance, 
change the "DEMOIA.JED" to "DEMOtA.JEl". 

3. Return to the Simulate operation and select the 
"Simulate from JEDEC" command. Enter the JEDEC fiie 
name containing the captured vectors when prompted 
for a file name ("DEMQ1 A.JE1"). 

4. Waveform vectors will be generated during the simulation 
process. Vector failures will be indicated by simulation 
error symbols L, H, Z, C and U which represent simu¬ 
lated signals. This means that the simulated signals are 
the correct signals for the current design. 

(Elr 5 Below are additional notes when using the above procedure. 

1. in the Program operation, the "Capture" mode captures 
ail pins with "L", *H\ "Z” and "X" symbols assigned to 
them in the test vector portion of the JEDEC file. The 
problem arises for the input pins with the "X* (Don’t 
Care) symbols. For these pins, the captured signal 
levels will be LOW because the Don't Care pins on the 
PDS-1 programmer socket are pulled-down to ground. 

2. Ensure proper test vectors for designs with 
asynchronous clock applications. Please refer to Fig¬ 
ure 4-44 for more information. 


Figure 4-47, Using "Simulate from JEDEC" to display vector errors 
encountered on the PDS-1 programmer 
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4.18 Simulation Operation - Entering or Editing Waveforms 


In the Simulate operation, the test vectors are entered or 
modified via the "Edit" command. All other commands on the 
right side of the screen (such as Note, Copy, and etc.) are 
merely used for organizing the waveform screen. This means 
that these commands do not affect the results of the vector 
simulation. Please refer to section 4.19 for more information on 
the waveform organization commands. 



P6 

c 

P7 

D 

P8 

E 

P9 

F 

P10 

G 

Pll 

H 

P 21 

AND_I 

P20 

OR-J 

P19 

NAND_K 

P18 

NOR-L 

PI 7 

EXOR-M 

P16 

MUX_N 

P15 

EQUAL-0 

P14 

INUERT—P 

P22 

CONTROL 

P13 

dlriagp 

IN-CLK 


><><><><><> 

--><><><><><> 

--><><><><><> 


Click and click-R at 1 
arrows to scroll and 
page the waveform 
screen respectively 


Click-LH at the 
"position block" to 
jump to a different 
screen 


Figure 4-48, "Edit" command in the Simulate operation 

Note that only waveform signals for the external pins (inputs or 
outputs) can be entered or edited. All internal node signals are 
captured by the simulator and displayed for analysis. 



Edit.Edits input or output vectors, or inserts the text into the 

rows generated by the Note command. There are three 
methods of entering or editing the waveform vectors. 

1. Move the edit "box" cursor to a vector location and 
click the mouse button. Continue clicking until the 
desired waveform signal is displayed. Since there 
are eight different signals possible, each vector is 
selected again after every eight clicks. 

2. Move the edit cursor to a vector location and press 
the vector symbol keys such as C, 1, 0, P, H, L, X 
or Z to select the type of waveform signal. For in¬ 
stance, pressing the key "C" will select the clock 
signal for the current vector location. Refer to 
Table 4-4 or 4-5 for the description of each 
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waveform signal. Note that the vector symbols are 
actually the standard symbols used in the test vec¬ 
tor section of the JEDEC file. 

3. Use the "Drag" command which will be described 
later in this section. 

Once the "Edit" command is selected, the advanced commands 
for editing test vectors will appear at the top of the screen and 
can be selected with the mouse. In addition, the previous block 
of vectors selected via the BBegin and BEnd commands will be 
displayed. Click-R to exit the "Edit” command. 

Repeat.Repeat allows a single vector to be repeated by a specified 

number. Click "Repeat" then move the edit cursor to a 
vector location and click. This vector location will be the 
starting location. Then, enter the number of vectors to 
repeat and press Enter. All existing vectors following the 
starting vector will be overwritten. 


Repeat 

PI SVS—CLK 
P2 MODE1 

P3 M0DE2 

Note 


Edit cursor marks 

the starting vector 
location 


PS 

F 


p i 0 

G 

_ 

Pll 

H 

_ 

P21 

AND_I 


P20 

OR_J 


PIS 

NAND_K 


PL8 

NOR_L 


PL? 

EXOR—M 


PL<S 

MUX_N 


P15 

EQUftl_0 


PL4 

INUERT—P 


P22 

CONTROL 

_ 

PL3 

IN-CLK 

3 

| DEMOLA.CFG 




Enter the length to 
repeat the signal on 
^vector column 11. The f 
number includes the 


These vectors may | 
be overwritten by 
the vectors created | 
by the Repeat 
command 



Figure 4-49, "Repeat" command 

The commands which begin with the letter "B" indicate that they 
are block commands. Block commands are commands which 
manipulate a block of test vector referred to as a "vector block" 
(Figure 4-50). 

BBegin.This command allows a vector location to be selected as 

the beginning vector of the "vector block". If no current 
block exists, then the PLACE software automatically 
enters the "BEnd" command immediately after the selec¬ 
tion of the beginning vector. If a block exists, then a new 
beginning vector can be selected. The previous ending 
vector will remain unchanged. 
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4.18 Simulation Operation - Entering or Editing Waveforms 


BEnd .Allows the selection of an ending vector for the "vector 

block". Like the "BBegin" command, a new ending vector 
can be selected for a current "vector block". If a block 
does not exist, then the selected ending vector is still ap¬ 
plicable the next time a beginning vector is selected. 



The beginning and ending vectors of the "vector block" must 
always be located on the upper-left and lower-right of the block 
respectively. A block can have a single row or column. In this 
case, the beginning vectors are the most-left or top vectors, 
and the ending vectors are the most-right or bottom vectors. In 
addition, beginning and ending vectors can be located on 
separate waveform screens. 


BCopy .Copies the currently selected block into another waveform 

area after the selection of a starting vector location. 

BMove .Moves the currently selected block into another waveform 

area after the selection of a starting vector location. 

BDel.Deletes the currently selected block of vectors. A pop-up 


window to confirm the deletion will appear. 

The following lists the row or column commands. 

DeIC.Enters a mode which allows the current waveform vector 

column to be deleted. Additional clicks will continue to 
delete the next vector column. Click-R to exit this mode. 
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DeIR .Enters a mode which allows all the vectors on the selected 

waveform vector row to be deleted. Click-R to exit. 

InsC.Enters a mode to allow vector columns to be inserted. 

The vector column is inserted prior to the selected vector 
column (Figure 4-51). Additionally, the signals on the 
new column follow the selected vector column. 



Figure 4-51, Inserting a vector column 


Drag.Enters a mode which allows input or output signals to be 

entered or edited. Only four signals are available in the 
drag mode: input "0"; input "1"; output "L"; and output 
H H". 


Select the waveform vector row and column after you 
have entered the "Drag" command. The drag edits will 
start from this location. Move the cursor horizontally 
across from left to right and click at the selected vector 
location to end the current signal. Click again to select 
another vector location. To exit the drag mode, click-R or 
press the [Esc] key. Note that the drag edits will over¬ 
write the previous vectors. 

Selecting the input or output signal 
The input signal (blue or normal width) is selected when 
the "Drag" command is first selected. To "drag" an out¬ 
put signal, press A X or [Ctrl]-X during the "dragging" 
process, i.e. the input signal is currently being 
dragged. Pressing [Ctrl]-X during the drag process 
toggles between dragging an input or an output sig¬ 
nal. The output signal is indicated by a yellow or thick 
line. 
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4.19 Simulation Operation - Organizing Waveforms 


All the commands in this section are used to organize the dis¬ 
play of the waveform screen for a better understanding of the 
PLACE designs. This means that these commands do not affect 
the results of the simulation or the actual generation of the 
test-vectors for the JEDEC file. In each CFG Simulate file, a 
maximum of 99 waveform rows are allowed. 



Click-LH in the Copy, Dele or Move mode to "block- 
| select" the waveform rows. A block of waveform rows | 
is selected by clicking and holding the left button of 
)the mouse (click-LH). Then, move the mouse down to | 
highlight the waveform rows. Release the mouse left 
button to complete the selection 


Figure 4-52, Commands for organizing the waveform screen 

Note.Allows a "Note" row to be inserted for adding comments 

to the waveform display. Add the note line by clicking at 
the desired line, click-R to exit note command then 
select the "Edit" mode. Move the edit cursor to the note 
line and click to enter text for the comments. 

Copy.Copies a waveform vector row or a "block" of selected 

waveform rows to another location. This command will 
prompt for a source and target selection. Click-R to exit 
this mode. 

Dele .Removes a waveform vector row or a "block" of selected 

waveform rows from the current waveform screen. Note 
that the unduplicated waveform rows for external pins 
and internal nodes will be appended to the bottom of the 
CFG file (last screen of the waveform display). All other 
waveform rows such as Notes and duplicated rows (i.e. 
rows that were copied using the "Copy" command) can 
be removed from the CFG file. The CFG file has a mini¬ 
mum number of waveform rows allocated for each device 
type that cannot be removed. For instance, the PA7024 
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device has 62 waveform signals (22 inputs/outputs + 20 
LCC internal outputs + 20 IOC registered nodes) that are 
always present in the CFG file.e. Click-R to exit. 

Move .Allows a waveform vector row or a "block" of selected 

waveform rows to be moved from one location into 
another location. This command will prompt for a source 
and target selection. Click-R to exit. 

Swap.Allows a waveform vector row to be swapped with another 

vector row. This command will prompt for a source and 
target selection. Click-R to exit. No "block" swapping is 
available. 
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4.20 Simulate Operation - Zoom Command 


4.20 Simulate Operation - Zoom Command 


When the "Zoom" command is selected, the waveform screen 
displays 170% more vectors than the normal screen. Normally, 
the waveform screen is 22 rows by 30 columns. But in the zoom 
mode, the screen is 30 rows by 60 columns. With more vectors 
being displayed, more waveform vectors can be viewed on a 
single screen, which may lead to a better understanding of the 
overall design. 


The editing and 
I organizing waveform 
commands cannot be 



Click-LH at the 
"position block" to 
jump to a different 
screen 


Figure 4-53, Mode A of the "Zoom" waveform screen 

Within the Zoom mode, there are actually two separate modes 
which will be referred to as Zoom Modes A and B. A typical 
procedure of using the Zoom mode is: 

► From the normal waveform screen mode, click at the "Zoom" 
menu on the right side of the screen to enter Zoom Mode A. 
The screen in this mode consists of 30 rows of waveforms 
and 60 columns of vectors. 

► In Mode A, almost all commands in the Simulate operation 
can be executed. These commands include file read and 
save, simulate, capture, or the PSF command (section 4.21). 
Some of the commands not executable in Mode A are the 
Note, Edit, Erase, Copy, Move and Swap commands. If you 
click-R in Mode A, you will be returned to the normal 
waveform screen mode. 
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► To enter Mode B, click at the "Zoom" menu once again but 
this time don’t release the left button of the mouse. A rectan¬ 
gular box depicting a window view of the current selected 
waveform screen is displayed (Figure 4-54). This rectangular 
"view” window can be moved to another location by moving 
the mouse. If you wish to return to Mode A at this time, press 
the right button of the mouse while the left button is being 
pressed. Otherwise, releasing the left button of the mouse 
will return you to the normal waveform screen selected via 
the rectangular "view" window. 
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Figure 4-54, Mode B of the "Zoom" waveform screen 
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4.21 Simulate Operation - PSF Command 


4.21 Simulate Operation - PSF Command 


The PSF design file can be displayed on the waveform screen 
by selecting the "PSF" command located on the right side of the 
screen. With the PLACE design source file displayed, you can 
compare the simulation results with the design logic. If a simula¬ 
tion waveform vector error is detected, then the modification can 
be done instantly using the "Edit" command. If the error is in the 
design logic, then return to Design operation to correct the error 
and re-compile the PSF file. 



Figure 4-55, Mode B of the "Zoom" waveform screen 

As shown in Figure 4-55, a window will pop-up displaying the 
PLACE design source file. The features of this window are 
similar to those available for the PSF Text Display windows 
found in the Design operation. These features include paging up 
and down the display screen and window sizing. An additional 
feature not available in the Design operation is the moving of the 
display window to another location (Figure 4-57). To close the 
PSF window, press the [Esc] key or click-R. 



Paging Up and Down 


Like in the Design operation, paging within the PSF window is 
accomplished by clicking at the PgUp or PgDn markers located 
at the top and bottom of the window, or by pressing the PgUp 
and PgDn keys. See Figure 4-55. 
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Sizing the Display Window 


The size of the window can be adjusted by pressing the Up and 
Down cursor keys followed by the ENTER key. The Up cursor 
key increases the window size while the Down cursor key 
decreases the size. A maximum of 19 lines of text can be 
displayed on the window. 


Descrlpt 1 on 


DEMO1ft.CFG 



Title 'PLACE OEMONSTRA' 
Designer 'Joe Peel' 
Date '6-17-90' 


place oenonstration o..i[ Original window 

i ...Hole 1 .Dl.aents four bOrdOT 


This design example Implements four|__f»7024. 

GATES Basic combinatorial functions Including: AND, OR, NOR, NAND, EX 
Inverter, 4 to 1 mux, and 4-bit comparltor. 

RESS Basic registers Including: D, T and JK flip-flops with independ 
docks, presets and resets, an SR Latch (for debounoing inputs) 
a gated-latch CLAT1>, a basic storage register (REOl), a 2-bit 


ECT PLACE 


Figure 4-56, Sizing the PSF display window 



Figure 4-57, Moving the PSF display window 
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4.22 Document Operation - Document Window 


4.22 Document Operation - Document Window 


In the Document operation, the documents relating to a PLACE 
design can be printed via some of the most popular printers, 
such as IBM and Epson graphic printers, HP Laserjet II and 
postscript laser printers. In addition, the printing of these docu¬ 
ments (including the design configuration and simulate 
waveform screen images, PSF design file, compiled outputs and 
etc.) can be set up in a queue or batch mode. 




Figure 4-59, Document window for PEEL22CV10A 
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[£§=> As shown in the Figures 4-58 and 4-59, the current PSF and 
CFG files loaded are displayed at the upper-right corner of the 
window. If these files exist, they will be loaded automatically 
upon boot-up of the Document operation. However if desired, a 
different PSF design file or simulation waveform CFG file can 
be read from the "File" menu. 

After making the print option selections, the printing is initiated 
by clicking at the "Print" command located at the lower-right 
corner of the window. Remember that a print option can be 
de-selected by clicking at the selected (highlighted) option 
again. Note that all selected print options can be saved via the 
"Save" or "saveAs" command (as a ".PRT" file) in the "File" 
menu window. 

Print Mode .Allows the selection of "Batch" or "Single" printing. 

- Single printing allows one graphics screen or text file 
to be selected and printed at a time. 

- Batch printing allows several screens or text files to be 
selected, each printed out sequentially. 

Graphics.This option is used to select the graphics screens to be 

printed, including: Block Diagram Screen "Pin-Block", 
PLCC package configuration (if applicable), LCC/IOC 
and GBC graphic screens for PEEL Arrays or IOC 
graphic screens for PEEL Devices and the CFG 
waveform screens. In addition, the logic equations for 
the LCC or IOC may be appended to each printed design 
configuration graphic screen . 

To select a graphic screen, click at the print option box 
until it is highlighted. The equation (Y/N) selection in¬ 
cludes or excludes the equations for each LCC/IOC or 
IOC screen. 

- Pin Block: Selects the pin block diagram for printing. 
The pinout will be in DIP configuration for all devices 
except for the PA7140 device which will be in PLCC 
configuration. 

- Waveform: Allows waveform screens to be selected 
for printing. 

All: Selecting "All" will print all waveforms. 

Select: Selecting the "Select" option allows specific 
waveform screen to be chosen for printing. 

See to section 4.23 for more information. 

- LCC / IOC (PEEL Arrays) or IOC (PEEL Devices): 
Allows the design cell configuration screens to be 
selected for printing. For PEEL Arrays, the LCC/IOC 
screens will be printed. If it is a PEEL device, then the 
IOC screens will be selected for printing. 
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All: Selects all cells (LCC/IOC for PEEL Arrays and 

IOC for PEEL Devices) for printing. 

Used: Selects only used or labeled cells for printing. 
Select: Allows specific cells to be selected for printing. 
Refer to section 4.24 for more information. 

- Global Cell (PEEL Arrays only): Selects all global 
cells for printing. The equation (Y/N) selection includes 
or excludes the equations for each Global Cell screen. 


Text File.Selects the PSF design source file, the RED compiled 

reduction file which contains the reduced equations from 
the PLACE optimizer, and the JEDEC file for printing. 

Printer Type .... Selects printer type and set-up. Refer to section 4.25. 

Options .Selects additional printing options (Figure 4-60). 


- Waveform Zoom: Sets whether the waveform screens 
to be printed are in the normal or zoom screen mode. 

- Print to file: Redirects all printer outputs to a file. The 
file name will be prompted for immediately after select¬ 
ing this option. 

- COM Rdy Handshake (Postscript printer only): 

If sets to the ON condition, the PLACE software waits 
for an end-of-job character (ASCII# 4) from the printer 
after sending each graphic screen. If set to the OFF 
condition, the PLACE software continues to the next 
print job without waiting for an answer from the printer. 
The PLACE software utilizes the XON/XOFF hand¬ 
shake signals when communicating with the postscript 
via the COM port. It is recommended to set to the 
OFF condition If a printer buffer or spooler is used. 

Print.Initiates the printing with the currently selected options. 




Figure 4-60, "Options" command 
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4.23 Document Operation - Waveform "Select" Print Option 

The waveform "Select" option allows specific waveform screens 
to be selected for printing. Figure 4-61 shows the waveform 
"Select" screen. 



Figure 4-61, Waveform "Select" screen 


Selecting a 

screen.A waveform screen can be selected by pressing the 

[SPACEBAR] key or clicking at the page number lo¬ 
cated at the upper-right corner of the screen. Once 
selected, the page number of the screen will be high¬ 
lighted. For a list of selected waveform screen, click at 
the "List" command. 

PgL or 

Left cursor key .... Pages the screen to the left. 

PgR 

Right cursor key .. Pages the screen to the right. 

PgUp or 

Up cursor key or 

[PgUp] key .Pages the screen up. 

PgDn or 

Down cursor key or 

[PgDN] key.Pages the screen down. 

List.Lists all the selected waveform page numbers. 

Help.Displays the Help screen. 
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4.24 Document Operation - LCC/IOC or IOC "Select” Option 



4.24 Document Operation - LCC/IOC or IOC "Select" Option 


In PEEL Arrays, the LCC and IOC "Select" screen allows 
specific LCC/IOC pairs to be selected for printing. The selection 
is made by clicking at the LCCs or lOCs and the LCC/IOC pairs 
will be highlighted. In PEEL devices, the lOCs are selected with 
the similar method, i.e. clicking at the lOCs until highlighted. 


DEMO 1 Pi ■ PRT 


ICT PLHiCE 


Figure 4-62, LCC/IOC "Select” screen for PA7024 
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4.25 Document Operation - Printer Type Selection 


Unlike the "Print" command in the "File" menu window of the 
Design, Compile, Simulate and Program operations (in which 
only the IBM and Epson graphic printers are supported), several 
popular printers are supported in the Document operation. 
These printers include IBM, Epson, HP Laserjet II and Postscript 
laser printers. 

If you are setting up the Document operation for the first time, 
then you will need to configure the printer type and set-up. Once 
configured, the printer type and its set-up will automatically be 
loaded each time the Document operation is selected. 



Figure 4-63, Setting the printer type and set-up 


After opening the "Print" window as shown in Figure 4-63, select 
the "Type” option to choose your printer type. Note that the 
printer type selection also sets the type of interface (parallel or 
COM) used. The "Set-up" option sets the parameters of the 
selected printer interface. 

Type.Printer with the type of interface (paraller or COM) used. 

- IBM: Sends the printer outputs in IBM printer com¬ 
mand format via the parallel port. 

- Epson: Sends the printer outputs in Epson printer com¬ 
mand format via the parallel port. Both IBM’s and 
Epson’s command format are very similar to each other. 

- HPLaser Lpt: Sends the printer outputs in HP Laserjet 
II printer command language via the parallel port. 
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4.25 Document Operation - Printer Type Selection 


- HPLaser Ser: Sends the printer outputs in HP Laserjet 
II printer command language via the serial communica¬ 
tion port (COM port). 

- Postscript: Sends the printer outputs in Postscript 
printer command language via the serial communica¬ 
tion port (COM port). Uses the XON/XOFF handshake 
signals. For more information, refer to section 4.22 for 
the description of the "Options" menu. 

Set-up .Allows the printer interface to be configured. To make the 

set-up selections, click at the options in the "Printer 
Setup" window until the desired selection appears. Then, 
press the [Esc] key or click-R to return to the "Print" pop¬ 
up window. 

- Parallel port (LPT): Allows the port number LPT1, 

LPT2 or LPT3 to be selected. 

- COM: Allows the port number COM1 or COM2, baud 
rate, data size, stop bits and parity to be selected. 



Figure 4-64, "Printer Setup" window 
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4.26 Program Operation - PDS-1 Interface Window 


If an ICT PDS-1 programmer is installed in your computer, the 
PLACE senses it and automatically sets the PDS-1 Interface 
window in the Program operation. This window contains com¬ 
mands specifically used for programming, verification, loading, 
applying test vectors and other hardware related operations via 
the PDS-1 programmmer. 



Click here to 
toggle between 
the PDS-1 and 
COM Interface 
window 


Progranning ... Ucc=5.0U Upp=14.9U 

Verifying . Ucc*5.0U Upp-14.9U 

Signature word frow device = 

Test Vectors .. Ucc»5.0U 
Checksun OK 
Tine taken "/13 sec 


14088 

14088 


Window displays'] 
the execution 
and results of 
the commands 


JEDEC fuse number. 
In most commands, 
this number indicates 
the execution 
process. 


Figure 4-65, PDS-1 Interface window in the Program operation 


(gg 3 If the JEDEC file with extension ".JED" exists (i.e. successful 
compilation of the PSF design file), then it will be loaded into 
the memory automatically upon boot-up of the Program opera¬ 
tion. Otherwise, the JEDEC file can be read via the "File" menu. 


Programmer 


Type.The "Programmer Type" box allows selecting between two 

programmer interfaces, the PDS-1 or COM port. This fea¬ 
ture is activated only if a PDS-1 programmer is installed 
in the computer. 

Load.Loads the device and stores the data in JEDEC format in 

the memory. The file name is defaulted to DEVICE.JED. 
Check sum is calculated and displayed beside the file 
name. 
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4.26 Program Operation - PDS-1 Interface Window 


Program.The programming process includes (in the order of execution): 

- Bulk erase of the device (similar to the "Erase All" com¬ 
mand in the "Auxiliary" menu window). 

- Programs the device with the JEDEC file in memory. 

- Verification of the programmed data. 

- If the "Auto-secure" feature in the "Auxiliary" menu win¬ 
dow is turned ON , then the device security bit will be 
automatically programmed and verified after device 
verification. After the device is secured, its contents 
cannot be read out. 

- If the JEDEC file has test vectors, then they will be 
used to exercise the device. 

- The device check sum is re-calculated and compared 
with the check sum of the JEDEC file in the memory. 

- Time taken for the programming process. 

If an error is encountered (such as verification, security bit 

or test vector error), the programming process is aborted. 


Verify.Verifies the device with the current loaded JEDEC file in 

memory. If the JEDEC file has test vectors, then they will 
be used to exercise the device. The device check sum is 
re-calculated and compared with the check sum of the 
JEDEC file in the memory. 

Test .Allows application of test-vectors to the device. The test 

vectors are applied to the device in a serial manner, i.e. 
input signals are applied from pin 1 to 24 (default condi¬ 
tion - see "Apply pins" option below). Inputs 0 and 1 are 
applied first, then C (clock pulse), then the outputs are 
sensed and compared with the current output signal. 

- Normal: Applies the test vectors normally. If a test vec¬ 
tor error occurs, the testing stops. To continue testing, 
press the [SPACEBAR] key or click the mouse button. 
To abort testing, press "Q". 

- Single step: Single step each vector by pressing any 
key or clicking the mouse button. 

- Capture: Captures the outputs of the device. The cap¬ 
tured signals will overwrite the current signals. Note 
that only pins (include both input and output pins) with 
the signals L, H and X will be captured. The captured 
vectors reside only in memory and can be saved by the 
"Save" or "saveAs" command. Refer to Figure 4-47 for 
information on its applications. 

- Begin/End: Sets the Begin and End vectors during the 
Normal, Capture or Single step process. 

- To file: If set to YES, then the test vectors displayed 
during the Normal, Capture or Single step process are 
sent to a file. The file name follows the JEDEC file 
name but with extension ".VEC". 

- Apply pins: This option allows the device test vectors 
to be applied starting from pin 1 to 24 (Default condi¬ 
tion) or pin 24 to 1 . This feature may be useful for test¬ 
ing asynchronous applications. Refer to Figure 4-44. 
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Auxiliary .Selects Auxiliary functions which include: 

- Space Bar: If set to ON, the last command will be ex¬ 
ecuted in the main window. For instance, if the last 
command was the Program command, then pressing 
the [SPACEBAR] key will repeat this command. 

- Auto Secure: If set to ON, the security bit will be 
programmed and verified in the Program command. 

- Read Signature: Reads the Signature word of the 
device. 

- Write Signature: Allows the Signature word to be 
added into the JEDEC file in the memory. It will then 
be written to the device. Restriction is that the signa¬ 
ture word must be unprogrammed initially. 

- Compute Checksum: Computes the check sum of the 
device. 

- Secure: Sets the security bit of the device. After the 
device is secured, its contents cannot be read out. The 
security bit of the device can only be cleared by the 
"Erase All" procedure. 

- Erase All: Bulk erases the device. 

- Write All: Writes the data "0" to all the JEDEC fuses in 
the device. 



Figure 4-66, "Auxiliary" menu window 


To view the current JEDEC file 


The current JEDEC file in the memory can be analyzed using the 
"Editor" command in the "Utilities" menu window. Once in the 
editor, all the features and functions available in the editor of the 
Design or Compile operation are applicable here. Refer to sec¬ 
tion 4.28. Press the [Esc] key or click-R to return to the 
previous screen. 


ICT, Inc. 


4-76 

















4.0 Operation Reference Guide 


4.27 Program Operation - Serial Communication Port Window 


4.27 Program Operation - Serial Communication Port Window 


The "PC Com" Interface window is automatically displayed if the 
ICT PDS-1 programmer is not installed in your computer. The 
commands in this window allow the JEDEC file to be transmitted 


or received via the COM port to or from a third-party programmer 
which has a serial communication file transfer utility. 


Click to select commands. These 
commands can also be executed 
by pressing L, P, V, T and A. 



Click here to 
toggle between 
the COM and 
PDS-1 Interface 
window 


Window displays 
the execution 
and results of 
the commands 



Figure 4-67, "PC Com" Interface window 



If the JEDEC file with extension ".JED" exists (i.e. successful 
compilation of the PSF design file), then it will be loaded into 
the memory automatically upon boot-up of the Program opera¬ 
tion. Otherwise, the JEDEC file can be read via the "File" menu. 


Programmer 

Type.The "Programmer Type" box allows selecting between two 

programmer interfaces, the PDS-1 or COM port. This fea¬ 
ture is activated only if a PDS-1 programmer is installed 
in the computer. 


Upload.Sets computer to receive JEDEC file from the serial 

communication (COM) port. 

Download .Sends currently loaded JEDEC file to the serial 


communication (COM) port. 
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VT Mode.Sets video terminal emulation mode with current settings. 

See "Settings" below. 

Settings.Allows communication port parameters such as baud rate, 

data bits, parity, stop bits, and serial COM port number 
to be selected. 

Auxiliary .Selects Auxiliary functions such as 


- Space Bar: If set to ON, the last command will be ex¬ 
ecuted in the main window. For instance, if the last 
command was the Program command, then pressing 
the [SPACEBAR] key will repeat this command. 

- Auto-secure: If set to ON, the JEDEC field "G1" is 
added to the JEDEC file in the memory. This field 
enables the security bit programming in the PLD 
programmer. Note that some programmers will override 
this option and require you to turn the security bit 
programming manually. 

- Read Signature: Reads the Signature word of the 
JEDEC file in memory. 

- Write Signature: Allows the Signature word to be 
added into the JEDEC file in the memory. 

- Compute Checksum: Computes the check sum of the 
JEDEC file in memory. 


To view the current JEDEC file 


The current JEDEC file in the memory can be analyzed using the 
"Editor” command in the "Utilities" menu window. Once in the 
editor, all the features and functions available in the editor of the 
Design or Compile operation are applicable here. Refer to sec¬ 
tion 4.28. Press the [Esc] key or click-R to return to the 
previous screen. 


ICT, Inc. 


4-78 








4.0 Operation Reference Guide 


4.28 PLACE Text Editor 


4.28 PLACE Text Editor 


Figure 4-68 shows the PLACE text editor (a Wordstar™-like) that 
is used in the Design, Compile and Document operations. In the 
Design operation, the text editor is primarily used for entering or 
modifying the logic descriptions of the design. In the Compile 
operation, the editor is interfaced closely with the PLACE com¬ 
piler. If a compilation syntax error is encountered, the editor 
opens automatically and displays the line with the error. If pos¬ 
sible, this error can then be analyzed and modified without 
returning to the Design operation. In the Document operation, 
the editor is mainly used for displaying the JEDEC file. 



Desoription 


PLRCE Denq 
This design txanplt 

CRIES Basic oonb_. 

Inverter^ A 
REGS Basic regis 

clocks* - 


Click-LH to enter the mouse. The mouse menus will 
J appear at the top of the screen. Release the left 
mouse button to return to the normal editing mode. 

igrage 


a gatecl-latch CLRTl)., ■ bas ic sigrage . reg ister C R] 

pguNre* fc*|=B?riraiSss3Tssiif%i a siS% , JTiR i i.s?S2hi !i: 


r 2-bi-fc 

ster <SHf’0-3>. 
t, 

input. 


EndJDesc 

PR7024 


•*IOC < 

IS C £ S L 


Some common 
[editor commands 


18 5 iz 18 


£ SI If 


IsiTif 

sjjgl I il 


\z |To exit the editor, press the [Esc] key or click-R for a 
3-button mouse. If a 2-button mouse is used, the 
click-RH and select the "Exit" mouse menu. 


<F2«Sace Esc*C1iok-R-Exit FI-Help 


Block: F7—Begin F8-End F9=Copy 


Figure 4-68, PLACE text editor 


Using mouse in the editor 


The PLACE text editor supports some of the editor commands 
via the mouse. As shown in Figure 4-68, press and hold the 
middle or right button of the mouse (the button depends on 
whether a 2 or 3-button mouse is used) to enter the mouse 
mode. Once in the mouse mode, no text editing can be done. 
Instead, only screen paging and scrolling, and cursor movement 
can be performed (Figure 4-69). To exit the mouse mode, 
release the left button of the mouse. The best application of the 
mouse is to quickly move the editor cursor to another location. 
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Fl«H«lp Block: F7=Beg 

Figure 4-70, Automatic block selection by the editor in the 
Design operation 
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4.28 PLACE Text Editor 
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Block: F7—Begin F8“End FS-Copg 


Figure 4-71, Help screen in the editor 


Text Editor Keyboard Commands 

Screen and cursor movement 

Functions _ 

Character left. 

Character right . 

Word left. 

Word right . 

Line up . 

Line down .. 

Scroll up.. 

Scroll down. 

Page up . 

Page down. 

Top of file. 

End of file .. 

Begin of line . 

End of line . 

Top of screen. 

Bottom of screen. 

Top of block. 

Bottom of block . 

Previous cursor . 

Jump marker 0..3 . 

Set marker 0..3 . 


Commands _ 

. A S or Left arrow key 
, A D or Right arrow key 
, A A or A -Left-arrow key 
A F or A -Right arrow key 
A E or Up arrow key 
, A X or Down arrow key 
, A W or A -Up-arrow key 
A Z or A -Down-arrow key 
A R or [PgUp] key 
A C or [PgDn] key 
A QR or A -[PgUp] key 
A QC or A -[PgDn] key 
A QS or [Home] key 
A QD or [End] key 
A QE or A -[Home] key 
A QX or A -[End] key 
A QB 
A QK 
A QP 

A Q0.. A Q3 

A K0.. A K3 
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Insert and delete 


Functions _ 

New line . 

Insert line . 

Tab . 

Delete current character 
Delete character left . 
Delete word .... 
Delete to end of line 
Delete line. 

Block Functions 


Commands _ 

A M or [Enter] key 
A N 

A l or [Tab] key 

A G or [Del] key 

A H or [Backspace] key 

A T 

A QY 

A Y 


In the Design operation, the PLACE software selects and high¬ 
lights a block of text automatically when the editor is opened via 
the PSF Text Display windows. If desired, specific text can be 
manually "blocked" via the [F7] and [F8] function keys. This is 
done by first moving the editor cursor to the location which 
marks the beginning of the block and then press the [F7] key. 
Then, move the cursor to the "end" location of the block and 
press the [F8] key. A block is selected if it is highlighted. 


Functions 

Commands 

Begin block . 

End Block. 

Copy block. 

Move block . 

Delete block . 

Hide block. 

Mark single word . 

Read block from file . 

Write block to file . 

Print block. 

. . . A KB or [F7] key 
. . . A KK or [F8] key 
. . . A KC 
. . . A KV 
. . . A KY 
. . . A KH 
. . . A KT 
. . . A KR 
. . . A KW 
. . . A KP 

Miscellaneous 


Functions 

Commands 

Exit editor. 

Save and Open new file . . . 

Toggle insert mode . 

Toggle autoindent. 

Toggle fixed tabs/smart tabs . . 

Restore line . 

Search string. 

Search and replace string . . . 
Repeat last search operation 

. . . A KQ or [Esc] key 
. . . A KD 
. . . A V or [Ins] key 
. . . A OI 
. . . A OF 
. . . A QL 
. . . A QF 
. . . A QA 
. . . A L 
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5.1 Introduction 


5.0 PLACE Design Language 


5.0 PLACE Design Language 

5.1 Introduction 


To simplify the design entry process, the PLACE software al¬ 
lows control of the architectures graphically. This capability 
allows the user to better utilize his or her time on the actual 
design implementation and not on architectural syntax found in 
most other PLD software tools. Underneath the graphics how¬ 
ever,the PLACE software incorporates a powerful design lan¬ 
guage that provides standard behavioral design methods such 
as State Diagrams, Truth Tables and Equations. 

PLACE Source File Format 


Figure 5-1 shows the format of the PLACE Source File (PSF). 


Design Description: Title of the design, name of designer, date and detailed 
description of the design. 

Device type: PA7024, PEEL 18CV8, PEEL22CV10, and etc. 

Special features: Sets Security-bit, Zero-Power or Signature Word. 


Input or Clock Pins: Assigns names to the clock and dedicated input pins. 

Cell Configurations: PEEL Arrays: IOC and LCC Configurations. 

PEEL Devices: IOC (Macro Cell) Configurations. 


Global 

Configurations: 


Comments 


PEEL Array: Group A and B Global Cell Configurations. 
PEEL Devices: Asynchronous and Synchronous node 
definitions for registered PEEL Devices 
(e.g. PEEL18CV8, PEEL22CV10, etc.). 

Details the description of the design. 


Macro Definitons: State diagram assignments, and equation and constant 
declarations. 

State-diagrams 
Truth-tables 
Equations 


Note: 

The format categories in italics are 
completely controlled and entered via 
the PLACE architectural software. 


Figure 5-1, PLACE Source File Format 
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5.0 PLACE Design Language 


5.1 Introduction 


Figures 5-2 and 5-3 illustrate the differences between the PSF 
formats for the PA7024 and PEEL18CV8 devices. 

While reading the PSF file, the PLACE software checks the file 
format for incompatibilities. If any format incompatibilites are 
found for the selected device type, the PLACE software will 
display error messages. 


TITLE ’ * 


Designer ’ ’ 


Date ’ ’ 


Description 


Enter description here 


End_Desc; 


PA7024 

"Device type 

"Optional Special Features Identifiers 

AUTO_SECURE 

"Programs the security bit. If unspecified, 


"defaults to Security-bit OFF 

SIGNATURE ’ABCDEFGH’ 

"Programs Signature Word ’ABCDEFGH’ 

CLK1 PIN 1 

"Input or Clock pin declaration 

CLK2 PIN 13 


IOC ( 2 ”POS 10 ) <- 1A 

"IOC Declaration 

IOC ( 3 ” POS 10 ) <- 2A 


IOC ( 4 ” POS 10 ) <- 3A 


IOC ( 5 ” POS 10 ) <- 4A 


IOC ( 6 ” POS 10 ) <- 5A 


IOC ( 7 " POS 10 ) <- IB 


IOC ( 8 ” POS 10 ) <- 2B 


IOC ( 9 ” POS 10 ) <- 3B 


100(10” POS 10 ) <- 4B 


IOC (11 " POS 10) <- 5B 


IOC (14 ” POS 10) <- 1C 


IOC (15” POSIO)<- 2C 


IOC (16 ” POS 10 ) <- 3C 


IOC (17” POS 10) <- 4C 


IOC (18 ” POS 10 ) <- 5C 


IOC (19 ” POS 10 ) <- ID 


IOC (20 ” POS 10 ) <- 2D 


IOC (21 ” POS 10) <- 3D 


IOC (22 ” POS 10 ) <- 4D 


IOC (23 ” POS 10 ) <- 5D 


Figure 5-2, PA7024 " 

ANEW7024.PSF" File Template 
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TITLE ' ’ 


DESIGNER ’ ’ 


DATE ’ ’ 


Description 


Enter description here ... 


End_Desc; 


PEEL18CV8 

"Device type 

"Optional Special Features Identifiers 

AUTO_SECURE 

"Programs Security-bit. If unspecified, 


" defaults to security-bit OFF 

CLK pin 1 

"Input or Clock pin declaration 

IOC (12 ” POS COM FEED PIN ) 

"I/O or Macro Cell Configuration 

IOC (13 M POS COM FEED PIN ) 


IOC (14 " POS COM FEED PIN ) 


IOC (15 ” POS COM FEED PIN ) 


IOC (16 ” POS COM FEED PIN ) 


IOC (17 ” POS COM FEED PIN ) 


IOC (18 ” POS COM FEED PIN ) 


IOC (19 ” POS COM FEED_PIN ) 


AR NODE 21 

"Global Asynchronous Reset Node 

SP NODE 22 

"Global Synchronous Preset Node 

DEFINE 

"Macro Definitions 

STATE DIAGRAM SD name 

"State diagram design syntax 

END; 

"Ends current State diagram syntax 

TRUTH TABLE TT name 

"Truth table design syntax 

END; 

"Ends current State diagram syntax 

EQUATIONS 

"Logic equation syntax 

"Equations for the global nodes 


AR = 0; 

"Global Asynchronous Reset Equation 

SP = 0; 

"Global Synchronous Preset Equation 


Figure 5-3, PEEL18CV8 "ANEWV8.PSF" Template File 






5.2 Design Description 


5.0 PLACE Design Language 


5.2 Design Description 


The design description section of the PSF format is made up of 
four fields. The fields include: Title of the design; Designer’s 
name; Date of the design; and a detailed description of the 
design. 

(gg 3 In describing the PSF formats for the following sections (includ¬ 
ing this one), italics will be used to identify fields in which the 
user would enter identifiers, such as title and date of the 
design, name of the designer, pin names, and etc. The reserved 
identifiers will be specified in bold. Most of the examples used 
for illustrating the formats (except for the PEEL device formats) 
are taken from the Blackjack Machine Application Example 
(JACK7024.PSF) illustrated in section 6.7. All reserved iden¬ 
tifiers and labels are not case sensitive. 


Title 


Format: Title 'title of design’ 

Example: Title 'Blackjack Machine Example’ 

Only the characters between the ASCII 32 and 127 can be used 
in specifying the title of the design. The maximum length of the 
title is 69 characters. 


The characters between the ASCII 32 and 127 are normal 
characters. These characters include A..Z, a..z, 0..9, space, !, 
", $, %, &, ’, (, ), *, +, „ ., /, :, ;, <, =, >, ?, @, [, \, ], *, _, ’, {, 
I,}, and ~. 


Designer 


Format: Designer ’name of the designer 

Example: Designer ’Joe Peel’ 

Like the Title identifier, only characters between the ASCII 32 
and 127 can be used. The maximum length of the designer’s 
string is 47 characters. 
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5.3 Device Type 


Date 


Format: Date ’date of design’ 

Example: Date ’May 10th, 1991’ 

Characters valid in the date string are between ASCII 32 and 
127. The maximum string length is 47 characters. 

Description_ 


The Description identifier allows the user to specify in detail the 
description of the design. The user specifies his or her descrip¬ 
tion within the reserved identifiers "Description" and 
”End_Desc;”. These identifiers are automatically inserted by 
the PLACE software. 

Format: Description 

enter description of design here ... 

End_Desc; 

Example: Description 

Blackjack Machine Example 

This design example was based on C.R. Clare’s design 
in Designing Logic Systems Using State Machines 
(McGraw Hill, 1972). The blackjack machine plays .... 

All ASCII characters can be used here. 

End_Desc; 

All PLACE reserved words except ”End_Desc” can be used 
within the "Description" and ”End_Desc" identifiers. Each line 
does not need to begin with a double quotation mark, as re¬ 
quired in the Comments field (section 5.9). 


5.3 Device Type _ 

The target device of the design is declared by simply entering 
the ICT PEEL device name. 

Format: devicejype 
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5.0 PLACE Design Language 


The following are the device types supported in Version 2.1 of 
the PLACE software. 

PA7024 PEEL18CV8 PEEL22CV10A PEEL22CV10 

PA7140 PEEL173 PEEL22CV10Z PEEL20CG10 

PA7128 PEEL273 PEEL22CV10A+ 


5.4 Special Features 


The special features such as enabling the Security Bit, 
programming the Signature Word, and setting the Zero Power 
Bit are available for some of the PEEL devices. These features 
are optional, meaning that they are not required to be specified 
in the PSF file. If not specified, the default conditions will be 
implemented. Refer to the description of each of these features 
for their default conditions. 

Security Bit _ _ 


Once the security bit feature is enabled, the programmed data 
in the device (except for the Signature Word) is prevented from 
being loaded or read, and hence prevents any unauthorized 
copying of the design in the PEEL device. 

The security bit feature is available for the following devices. 


PA7024 

PEEL18CV8 

PEEL22CV10A 

PA7140 

PEEL20CG10 

PEEL22CV10Z 

PA7128 

PEEL22CV10 

PEEL273 

Format: 

AUTO_SECURE 



The security bit of the device is enabled via the reserved 
identifier AUTO_SECURE. If this identifier is specified in the 
PSF file, the PLACE Compiler will create a JEDEC file with the 
security bit enabled (sets the "G1" field). In most PLD program¬ 
mers, the "Gl" field automatically enables the security bit 
programming. 

Default condition: AUTO_SECURE identifier is unspecified. 
The JEDEC file generated will not have the "Gl" field. In most 
PLD programmers, the user can enable or disable the security 
bit programming. 
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Signature Word 


5.4 Special Features 


The signature word of the device allows a user to enter a 
design revision number so that the design can be identifed after 
the security bit of the PEEL device is enabled. Hence, the 
signature word data can still be loaded even after the security 
bit of the device is enabled. 

The signature word feature is supported in the following 
devices. Note that the number of 8-bit bytes in the signature 
word is specified within the parenthesis. 

PA7024 (8 bytes) PA7140 (2 bytes) 

PA7128 (1 byte) PEEL273 (2 bytes) 

PEEL22CV10A+ (3 bytes) PEEL22CV10Z (3 bytes) 

Format: SIGNATURE ’signature str 1 

Example: Signature ’REV. A’ 

Default condition: SIGNATURE identifier is unspecified, 
which means that the signature word in the device JEDEC file 
is unused. Note that if the ICT PDS-1 programmer is present, 
this signature word can be programmed in the Program opera¬ 
tion. 

Zero-Power Bit 


When the zero-power bit is set, the device can operate at a low 
standby power condition ("sleep" mode). The device actually 
senses the inputs or feedbacks for signal transitions. If there 
are no signal transitions for a certain period, the device auto¬ 
matically goes to "sleep". Please refer to your ICT data book for 
more information on the AC and DC device parameters. 

The device which support the zero-power bit is: 

PEEL22CV10Z 

Format: ZERO_POWER 

The zero-power bit is set when the reserved identifier 
ZERO_POWER is specified. 
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5.0 PLACE Design Language 


Default condition: The ZERO_POWER identifier is un¬ 
specified. Like the signature word feature, the zero-power bit 
can be set in the Program operation if the ICT PDS-1 program¬ 
mer is present. 


5.5 Clock and Input Pins 


After labelling a clock or a dedicated input pin (pin that is not 
associated to an Input Cell or INC) of the device using the 
"Label" command in the Design operation, the PLACE software 
automatically creates the pin assignment statement. 

Format: pin_label PIN pin_number 

Example: CLK1 pin 13 

Please refer to section 5.6 for the pin label format. 

Default condition: Unlabeled pin (no pin assignment state¬ 
ment) signifies that the pin is unused. 


5.6 Pin and Cell Labels 


Format: First character: 

Body of the label: 


A..Z, a..z, /, ! 

A..Z, a..z, 0..9, 


Examples: Valid labels: 

Invalid labels: 


AddrIO, ~10, /OUT 
_Add, 25MHz, /15IN 


The label is not case sensitive. The maximum length of the 
label is 8 characters (including the / or I character). When a / 
or ! character is added at the beginning of the label, the pin, 
cell or node becomes an active Low signal path. Hence, a 
TRUE logic (logic "1”) is resulted when a Low signal is applied. 

Example: 

/A pin 1 "Active Low Input 

B pin 2 "Active High Input 


IOC (12 ’C' Pos COM Feed_pin) 
IOC (13 ’D’ Neg COM Feed_pin) 
IOC (14 ’/E’ Pos COM Feed_pin) 
IOC (15 7F Neg COM Feed_pin) 


"Output Polarity = Pos 
"Output Polarity = Neg 
"Output Polarity = Pos 
"Output Polarity = Neg 
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5.7 Cell Configurations 


EQUATIONS 

C. COM = A; ”C=TRUE or 1 when A=LOW 

D. COM = B; "D=TRUE or 1 when B=HIGH 

The / or! on the pin or cell labels only affect the active level 
of the inputs or feedback paths (i.e. variables on the right 
side of the equal sign in the equations). The polarity of the 
outputs (i.e. outputs routed to the external pins) are not af¬ 
fected because they are controlled by the IOC configuration 
statements. In the above example, the feedback active levels 
and output polarities of cells C, D, E, and F are: 


Cell 

Feedback Active Level 

Output Polarity 

C 

High 

High 

D 

High 

Low 

/E 

Low 

High 

/F 

Low 

Low 


5.7 Cell Configurations 


The cell configuration format statements are used to specify 
the type of configuration of each cell in the selected device. In 
most cases, knowledge of the cell configuration formats is not 
necessary because the configurations of the IOC and LCC are 
automatically modified by the PLACE architectural software. 

Note that all the configuration statements are necessary for the 
operation of the PLACE software. This means that you should 
not delete any of these configuration statements including 
the configuration statements for unused cells. 

Epr_m a _t : 

Input Cell in PA7140 and PA7128: 

INC (pin_number ’pinjabef Inputjype) 

Example: INC (3 ’A1’ Reg) 

I/O Cell in PEEL Arrays: 

IOC (pin_number 'plnjabet output_pol pln_type)<- Assigned_LCC 
Example: IOC ( 4 ’V4’ Pos 10) <- 3A 
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Logic Control Cell in PEEL Arrays only: 

LCC (cell_number ’celljaber flip-flop_type clock buried_out ext_out) 

Example: LCC(1A ’ADD10’ D SumC Reg Reg) 

I/O Cell (or Macro Cell) in PEEL devices: 

IOC (pln_number 'pln labef output_pol pln_type feedback_type) 

Example: IOC (12 ’OUT’ POS COM FEED_PIN ) 

Default condition: The default cell configurations are set by 
the cell configuration statements in the "ANEWxxxx.PSF" files. 
If the "New” function under the File menu command in the 
Design operation is selected, the PLACE software reads the 
ANEW file for the selected device (see Table 5-1) and sets the 
default configurations found in the file. 


ANEW File 

Device 

ANEW7024.PSF .... 

PA7024 

ANEW7140.PSF .... 

PA7140 

ANEW7128.PSF .... 

PA7128 

ANEWV8.PSF . 

PEEL18CV8 

ANEW173.PSF. 

PEEL173 

ANEW273.PSF. 

PEEL273 

ANEWG10.PSF. 

PEEL20CG10 

ANEWV10.PSF. 

PEEL22CV10 

ANEWV10A.PSF .... 

PEEL22CV10A 

ANEWV10P.PSF .... 

PEEL22CV10A+ 

ANEWV10Z.PSF .... 

PEEL22CV10Z 


Table 5-1, PLACE ANEW Template Files 


Parameters for the INC Format (PA7140 and PA7128 only) 


Pin Number 


Pin_LabeI 
lnput_type 


The pin number that is assigned to the current Input 
cell. 

Device _ INC Pin Numbers _ 

PA7140 (PLCC) 3-5, 19-21, 25-27, 41-43 

PA7128 2-6,8-14 

See section 5.6 for the format of the pin label. 

The identifiers for the pin type parameter are: 
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5.7 Cell Configurations 


Identifier Function _ 

COM Combinatorial input 

REG D-type registered input 

LAT D-type latched input 

Parameters for the IOC Format (PEEL Arrays only) 


Pin Number 


Pin_Label 

Output__pol 


Pinjype 


The pin number that is assigned to the current I/O 
cell. 

Device _ IOC Pin Numbers _ 

PA7024 2-11,14-23 

PA7140 (PLCC) 6-16, 18, 28-38, 40 

PA7128 15-20,22-27 


See section 5.6 for the format of the pin label. 

This parameter which refers to the output polarity of 
the pin is controlled by the following identifiers: 
Identifier Function _ 

POS Positive Polarity for the Output 

NEG Negative Polarity for the Output 


The output polarity "bubble" in the Design operation 
of the PLACE software controls this parameter. In¬ 
serting the / or! character in the pinjabel 
does not affect the output (section 5.6). 


The identifiers for the pin type parameter are: 
Identifier Function 


10 

REG 

LAT 

OUT 

INCOM 

INREG 

INLAT 

OUTREG 

OUTLAT 

DCOM 

DREG 

DLAT 


I/O 

I/O with D-type registered input 
I/O with D-type latched input 
Output only 
Input only 

Input only with D-type register 

Input only with D-type latch 

Output only with D-type registered feedback 

Output only with D-type latched feedback 

Output only with feedback from Sum-D 

Output only with D-type registered feedback 

from Sum-D 

Output only with D-type latched feedback 
from Sum-D 


The parameters DCOM, DREG and DLAT are only 
applicable for PA7140 and PA7128 devices. 


Assigned_LCC The LCC that is connected to the current IOC. 
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Parameters for the LCC Format (PEEL Arrays only) 


Cell number 


Celljabel 
Flip-flop type 


The cell number that is assigned to the current Logic 
Control cell. It ranges from 1A-6A, 1B-6B, 1C-6C 
and 1D-6D. Figure 5-4 illustrates the cell number 
organization for the PA7024 device. 


0 0 

0 


ID 

0 0 

0 


2D 

0 0 

0 


3D 

0 0 

0 


4D 

0 0 

|~5C 


5D 


Figure 5-4, LCC numbering system in PA7024 


Device _ LCC Assignments _ 

PA7024 1A-5A, 1B-5B, 1C-5C, 1D-5D 

PA7140 (PLCC) 1A-6A, 1B-6B, 1C-6C, 1D-6D 

PA7128 1A-3A, 1B-3B, 1C-3C, 1D-3D 

Refer to the IOC statement described in the previous 
section for the assigned IOC for each LCC. 

Refer to section 5.6 for the cell label format. 


Specifies the type of register in the LCC. The dynamic 
register type setting (RT signal) is also specified in 
this parameter. The RT signal which comes from 
the Global Cell dynamically changes the register 
type in the LCC during normal (5V) operation. 

Identifier Function _ 

D D-type register (RT mode is disabled) 

T T-type register (RT mode is disabled) 

JK JK-type register (RT mode is disabled) 

DT D-type register when RT= FALSE, 

T-type register when RT = TRUE 
DJK D-type register when RT = FALSE, 

JK-type register when RT = TRUE 
TD T-type register when RT = FALSE, 

D-type register when RT = TRUE 
JKD JK-type register when RT = FALSE, 

D-type register when RT = TRUE 
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5.7 Cell Configurations 


Controls the type of clock for the current LCC. 
Identifier Function 

POS 

High speed (system) clock from pin 1 or 13 
that triggers the register on the rising edge. 
Note: Global cell controls which pin to use 
for system clock 

NEG 

Register is triggered on the falling edge of 
the system clock 

SumC 

Local clock coming from the Sum C term. 
Register is triggered on the rising edge of 
the clock signal 

SumD 

Local clock coming from the Sum D term. 
Register is triggered on the falling edge of 
the clock signal 


Buried_Out Output of the LCC that is fed back internally to the 
array. 

Identifier Function _ 

Reg Internal output from the output of the 

register 

SumA Internal output from the Sum A term (i.e. 

the input of the register) 

SumB Internal output from the Sum B term 

SumC Internal output from the Sum C term 

Ext_Out Output of the LCC which is connected to the I/O 

cell. This output sends the signal of the device to 
the outside world. The final output signal depends 
on the output polarity of its assigned IOC. 

Parameters for the IOC Format (PEEL Devices) 


Pin Number 


Pin_Labe! 
Output_pol 


The pin number that is assigned to the current I/O 
cell. Below lists the PEEL I/O pin numbers. 

Device _ I/O Pin Numbers _ 

PEEL18CV8 12-19 

PEEL173, 14-23 

PEEL273, 

PEEL20CG10, 

PEEL22CV10, 

PEEL22CV10A, 

PEEL22CV10A+, 

PEEL22CV10Z 

See section 5.6 for the format of the I/O pin label. 

This parameter which refers to the output polarity of 
the pin is controlled by the following identifiers: 
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Pinjype 


Feedbackjype 


Identifier Function _ 

POS Positive Polarity for the Output 

NEG Negative Polarity for the Output 

The output polarity "bubble" in the PLACE 
architectural software controls this parameter. In¬ 
serting the / or I character in the pinjabel does 
not affect the output (section 5.6). Hence, only this 
parameter controls the polarity of the output. 

The identifiers for the pin type parameter are: 
Identifier Function _ 

COM I/O with combinatorial output 

REG I/O with D-type registered output 

OUTCOM Combinatorial output only 

OUTREG Registered output only 

IN Output disabled (May or may not be an 

input depending on the feedback type) 

Note that only the PEEL18CV8, 20CG10, 22CV10, 
22CV10A, 22CV10A+ and 22CV10Z have output 
registers. The REG and OUTREG are not ap¬ 
plicable for PEEL173 and 273 devices. 

Specifies the type of feedback for the selected 
device. This parameter is only applicable for 
devices such as PEEL18CV8, 20CG10, 

22CV10A+ and 22CV10Z. The feedback types of 
the PEEL22CV10 and 22CV10Aare automatically 
set to FEED PIN and FEED_REG for COM and 
REG output types respectively. Only FEED_PIN 
feedback type is available in the PEEL173 and 
273 devices. 

Identifier Function _ 

FEED_PIN Feedback from the pin 

FEED_REG Feedback from the output of the register 
FEED_OR Feedback directly from sum term (i.e. prior 

to the register) 
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5.8 Global Configurations 


5.8 Global Configurations 


PEEL Arrays 


The global configurations for PEEL Arrays are used to set up 
the global signals for the LCCs, lOCs and INCs. 


Ear mat: 

Global = n 

"n = 1 or 2 cells 


GBC (A LCC clock IOC clock) 

"Global Cell A 


GBC (B LCC clock IOC clock) 

"Global Cell B 


GBC (C _ INC_clock) 

"Global Cell C 
"(PA7140 and 
"PA7128 only) 

Example: 

Global = 1 

GBC (A Clkl Clk2) 

GBC (B Clkl Clk2) 

GBC(C _ Clkl) 


Table 5-2 

shows the definitions of the Clkl, 

Clk2 and PCIk 


terms used in the GBC configuration statements. 


Clkl and Clk2 terms - specify the system clock pin to use. 

Device 

Clkl pin 

Clk2 pin 


PA7024 

1 

13 


PA7140 

2 

24 


(PLCC) 

PA7128 

1 

28 


PCIk terms - specify to use the product term for the global clock. 

Device 

lOCs by PCIkA 

lOCs by PCIkB 

INCs by PCIkC 

PA7024 

2-11 

14-23 

none 

PA7140 

6-16, 18 

28 - 38, 40 

3-4,19-21, 

(PLCC) 



25-27, 41-44 

PA7128 

15-20, 22-27 


2-6, 8-16 


Table 5-2, Definitions of global clock terms 
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Global = n The n parameter equals 1 or 2. This paramter sets 

the number of global cells to be used for the LCCs 
and lOCs. If one global cell is used, then global 
cell A controls the global signals for all LCCs and 
lOCs in the device and global cell B configuration 
statement is ignored . If "Global = 2" is specified, 
then Global Cell A controls the global signals for 
the lOCs and LCCs in which the lOCs are on the 
left side of the device. Global Cell B then controls 
the global signals for the lOCs and LCCs in which 
the lOCs are on the right side of the device. See 
Table 5-2. 

Below are the descriptions of each parameter in the GBC (GBC 
A, B or C) configuration statements. 

LCC_clock Sets the system clock pin for the LCC global clock. 

The two options available are the Clkl and Clk2 
pins. Refer to Table 5-2 for the Clkl and Clk2 pin 
numbers for each PEEL Array. 

IOC_clock Sets the system clock pin or product term for the 

IOC global clock. The options available are Clkl, 
Clk2, and PCLKA or PCLKB. See Table 5-2. 

INC_clock Sets the system clock pin or product term for the 

INC global clock. The options available are Clkl, 
Clk2 and PCLKC. See Table 5-2. 

PEEL Devices 

In the registered PEEL devices such as PEEL18CV8, 20CG10, 
22CV10, 22CV10A, 22CV10A+ and 22CV10Z, the global con¬ 
figurations are represented by the global node assignments. 
These global nodes control the asynchronous reset and 
synchronous preset product terms. 

Format: nodejabel NODE node_number 

Example: AC node 21 "For PEEL18CV8 device 

nodejabel Please refer to section 5.6 for the node label format. 

node_number The node assignment numbers for the selected 
device are: 
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5.9 Comments 


Device Node Number Function 


PEEL18CV8 

21 

22 

Asynchronous Reset 
Synchronouse Preset 

PEEL20CG10, 

25 

Asynchronous Reset 

PEEL22CV10, 

26 

Synchronous Preset 

PEEL22CV10A, 



PEEL22CV10A+, 



PEEL22CV10Z 




5.9 Comments 


In the PLACE software, comments are available so that each 
component of the design which may not be readily apparent 
from the source file is explained. Comments do not affect the 
design itself. Liberal use of comments can make a PSF design 
file easy to understand. 

Format: " Insert comments here ... 

Example: "Enable security bit programming 

A comment begins with a double quotation mark (") and ends 
with the end of line. A comment can be specified anywhere in 
the PSF design file. 

Note that the double quotation marks are not required if the 
comments are specified within the "DESCRIPTION" and 
"END DESC" reserved identifiers. 


5.10 Macro Definitions 


The macro definitions are used for: 

- declaring constants so to make the design easier to un¬ 
derstand. 

- declaring commonly used equations so that they need 
not be repeated throughout the design file. 

- assigning the state cells and set variables for state 
diagram designs. 

- assigning the pins or cells for truth table designs. 

The macro definitions in the PSF design file are located after 
the reserved identifier DEFINE but prior to one of the following 
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reserved identifiers: STATE_DI AG RAMS; TRUTH_TABLE; or 
EQUATIONS (whichever is specified first). Macro definitions 
that are specified via the "Macro" function in the Design opera¬ 
tion are automatically inserted into this location. 


Format: DEFINE 

specify macro definitons here... 

STATE_DIAGRAMS, TRUTHTABLE or EQUATIONS 


Example: 

DEFINE 

QSTATE= [ADD10 SUB10 Q2 Q1 Q0] ”State_Diagram Assignment 

Clear = A B00000 "Constant Declaration 

ShowHit = A B00001 

AddCard = A B11011 

Add_10 = A B10010 

Wait = A B00010 

Test_17 = A B00110 

Test_22 = A B00111 

ShowStand = A B00101 

ShowBust = A B00100 

is_Ace = IV4 & !V3 & IV2 & IV1 & VO; "Equation Declaration 


SCORE = [S4 S3 S2 SI SO] 
BCD2 = [D5 D4] 

BCD1 = [D3 D2 D1 DO] 

STATE_DIAGRAM QSTATE 

Macro Constants 


"Truth table input assignment 
"Truth table ouput assignment 
"Truth table output assignment 

"Ends the Macro Definitions 



Format: Constjabel = constant 

Examples: Clear = A B00000 

ShowHit = A B00001 

Constjabel The format for the label of the constant is similar to 
that of the pin or cell label (see section 5.6) with 
two exceptions, and they are: 

1. The length of the label can be up to 20 
characters long instead of 8. 

2. The / or I character cannot be used at 
the beginning of the label. 
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5.10 Macro Definitions 


Constant 


Macro Equations 

Format: 

Example: 

Eqnjabel 

Complex_eqn 


Specifies the value of the constant in decimal, 
hexadecimal, octal or binary numbering system. 


The format for the constant is: 

symbol + number 


The symbols for the numbering systems are: 


Numbering system Symbol 


Decimal 

Hexadecimal 

Octal 

Binary 


none (default) 
A H or A h 
A 0 or A o 
A Bor A b 


Examples: 15 (decimal) 

A HF (hexadecimal) 

A 017 (octal) 

A B1111 (binary) 


Eqnjabel = complexeqn 

ls_ACS = IV4 & IV3 & !V2 & IVI & !V0; 

The label for the equation macro is similar to that for 
the label for the macro constant. See previous sec¬ 
tion. 

Macro equation can be specified using the logic 
operators (),!, &, # and $ (refer to section 5.13). 

The input side of a macro equation (i.e. the right 
side of the ”=" symbol) is made up of pin or cell 
labels, or labels from other macro equations. 

Below is an example of a macro equation which is 
a function of other macro equations. 

DEFINE 

Mac1=A&B; "Macro level 1 

Mac2 = C # D; "Macro level 1 

Mac3 = Macl $ Mac2; "Macro level 2 

If the macro equation uses only pin and/or cell labels, 
then it has one macro level. If it uses previously 
defined macro equation labels in addition to the 
pin and cell labels, then it has multiple macro 
levels. The number of macro levels depends on 
whether the macro equation labels used in the 
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equation are functions of more macro equation 
labels themselves. 

The number of macro levels is limited by the total 
number of characters (maximum of 1024 charac¬ 
ters) in the "flattened" macro equation, i.e. the 
input side of a flattened macro equation consists 
of only pin and/or cell labels. Note that the addi¬ 
tional spaces between the input variables in the 
macro equation are automatically deleted by the 
PLACE Compiler. Example: A maximum of 5 
macro levels can be used if each (unflattened) 
equation level has less than 200 characters. Typi¬ 
cally, the maximum macro level is about ten. 

Macro State Cell Assignments for STATE DIAGRAMS 


The state cell assignment defines the pin or cell labels to be 
used by the state diagram design syntax. 


The "Allocate" command in the "Design" menu window of the 
Design operation automatically generates the state cell assign¬ 
ment definition and STATE_DIAGRAM design syntax. An ex¬ 
ample is shown below. 


DEFINE 

QSTATE = [ADD10 SUB10 Q2 Q1 Q0] 

STATEDIAGRAM QSTATE 
"enter design here ... 

END; 


Format: statejabel = [Celll Cell2 Cell3 ... Celln] 


Example: QSTATE = [ADD10 SUB10 Q2 Q1 Q0] 

Statejabel The state label format is similar to that of the pin or 
cell label (section 5.6). The only exception is that 
the state label does not allow the use of the / or! 
character at the beginning of the label. 

Cell(n) Specifies the cell labels to be used as state cells by 

the state diagram. A maximum of 24 cells can be 
allocated as state cells. Each state cell label must 
be separated by a space. The most and least sig¬ 
nificant bit of the state cells are the first and last al- 
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5.10 Macro Definitions 


located cells respectively in the cell assignment 
definition, i.e. Celll is the Most Significant Bit and 
Celln is the Least Significant Bit. 

Macro Set Variables in State Diagrams_ 


Outputs in a state diagram can be assigned to a set variable so 
that the logic of these outputs can be specified with a numeric 
constant. The constant can be specified in a binary, octal, 
hexadecimal or decimal (default) numbering system. 

Format: set_var = [Celll Cell2 Cell3 ... Celln] 

Example: DEFINE 

TEST = [T2 T1] "State cell assignment 

OUT = [Y3 Y2 Y1 Y0] "Set variable assignment 

STATE DIAGRAM TEST 



State 0: 

OUT = 0; "Macro Set variable OUT 



"Y 3-0 = 0000 




Goto 1; 



State 1: 

OUT = A HB; 

Goto 2; 

"Y 3 -o = 1011 


State 2: 

OUT = A B1100; 

Goto 3; 

"Y 3 -o = 1100 


State 3: 
END; 

Goto 0 


Set_var 

The format is similar to the state label format used 


for the state cell assignments. 


Celln 

Specifies the assigned pin or cell label. 


The macro set variable equation feature is only available within 
the state diagram design syntax. Also, only one macro level 
is available in the macro set variable assignment. 


Macro Cell Allocation for Truth Tables 


The "Allocate" command in the PLACE Design operation can 
also be used to allocate the pins and cells for the truth table 
design. The pins and cells can be allocated as truth table 
inputs, truth table outputs or both. If a cell or pin is allocated as 
the truth table input and output, then it is an I/O. The output of 
the I/O is then enabled or disabled via the .OE equation. 
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The following example shows the allocation of the pins and cells for 
the truth table design "TABLE1 

Example: TRUTH_TABLE TABLE 1 

(14 13 12 II 10 -> Y5 Y4 Y3 Y2 Y1 Y0) 

END; 


Another method of allocating the pins and cells is through the 
macro set variable method. The inputs and outputs of the truth 
table can be assigned to the macro set variables in the DEFINE 
section. The labels of these macro set variables are then used 
in the truth table design syntax instead of the pin and cell 
labels. 


Format: tablejabel = [Celll Cell2 Cell3 ... Celln] 

Example: DEFINE 

Input = [14 13 12 II 10]; 

Y_HiBit = [Y5 Y4]; 

Y_LoBit = [Y3 Y2 Y1 Y0]; 


TRUTH_TABLE TABLE1 
(Input -> Y_HiBit Y_LoBit) 

A H15 -> 1 A HA "I 4-0 = 10101, Y 5-0 = 011010 

A H16 -> 1 A HB "I 4-0 = 10110, Y 5-0 = 011011 

END; 

Tablejabel The format is similar to the state label used for the 
state cell assignments. 

Celln Specifies the assigned pin or cell label. 


Please refer to section 5.12 on "Truth Table Design Syntax" for 
more information. 



5.11 State Diagrams 


The state diagram language is used to implement state 
machine designs. In the PLACE software, the state machine 
design is specified between the "STATE_DIAGRAM 
statejaber and "END" identifiers. These identifiers together 
with the state cell allocation definition (refer to section 5.10) 
are automatically created when the LCCs or lOCs are allocated 
for the state machine via the "Allocate" command in the 
Design operation. 
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5.11 State Diagrams 


Format: DEFINE 

Statejabel = [Celll Cell2 ... Celln] 

STATE_DIAGRAM Statejabel 
STATE state_0: "usually Reset state 
STATE state 1: 


STATE state_n: "last state 

END; 

Statejabel The state label format is similar to that of the pin or 
cell label (see section 5.6). The only exception is 
that the state label does not allow the use of the / 
or I character at the beginning of the label. 

Celln Specifies the cell labels to be used as state cells by 

the state diagram. A maximum of 24 cells can be 
allocated as state cells. Each state cell label must 
be separated by a space. The most and least 
significant bit of the state cells are the first 
and last allocated cells respectively, i.e. CellO 
and Celln are MSB and LSB respectively. 

State_n Specifies the state number which can be in the form 

of a numeric value or a constant label defined in 
the DEFINE section. Refer to "Macro Constants" 
in section 5.10. 

The PLACE state diagram syntax includes: 

• GOTO 

• IF-THEN-ELSE 

• CASE-ELSE-ENDCASE 

• WITH-ENDWITH; 

(used in conjunction with GOTO, IF-THEN-ELSE and 
CASE-ELSE-ENDCASE) 

GOTO 


Format: GOTO state_num ; 

Examples: GOTO ShowHit; or 
GOTO A B00001; 
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State_num Specifies the state number for the unconditional 
jump. A numeric representation of the state or a 
constant label defining the numeric value in the 
macro definition section can be used to indicate 
the state number. 

The GOTO statement is used to unconditionally jump to a 
different state on the next clock edge. 

IF-THEN-ELSE _ 

Unlike the GOTO statement, the IF statement provides a condi¬ 
tional jump to the next state. If the condition is satisfied, the 
logic jumps to the state specified after the THEN identifier. If 
the condition is not satisfied, the ELSE state will be the next 
state. 

Format: IF condition THEN state_num1 

ELSE state_num2\ 

Example: if (ICARDIN) then AddCard 

else ShowHit; " A B00001 can be used 
"instead of ShowHit. 

Condition A boolean expression condition which can be in the 

form of a macro equation label (see "Macro Equa¬ 
tions" in section 5.10). 

State_num1 If condition is satisfied, then jump to this state on the 
next clock edge. 

State_num2 If condition is not satisfied, then jump to the alternate 
state. 

CASE-ELSE-ENDCASE _ 

Format: CASE 

conditional state_num; 
condition_2: state_num; 


condition_N: state_num; 

ELSE "ELSE is optional 

state_num; 

END_CASE; 
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5.11 State Diagrams 


Example: case 

IBust: ShowStand; 

Bust & !Ace: ShowBust; 

Bust & Ace: Sub_10; " A B01111 can be used 

endcase; "instead of the constant label 

"Sub_10. 

Condition_N The condition must be a boolean expression. It can 
also be in the form of an equation label defined in 
the macro definition section (see "Equation Decla¬ 
ration” in Macro Definitions). 

State_num The number represents the state for the conditional 
jump. 

The CASE statement is simply an IF statement with multiple 
conditions. It lists a sequence of mutually-exclusive conditions 
and their corresponding state numbers. If a condition in the list 
is satisfied, the logic jumps to the corresponding state on the 
next clock edge. If no conditions are satisfied, then it jumps to 
the state number specified after the ELSE reserved identifier. 

(gf 3 Note that the ELSE identifier is optional. If it is not specified and 
the conditions in the CASE list are not satisfied, then the next 
state is dependent on the type of flip-flop that is set up in the 
state cells. For instance, if the state cells have D-type registers, 
then the next state will reset to state 0. If the state cells have 
T-type registers, then it will hold at the current state. 

WITH-ENDWITH 


The WITH statement is used in conjunction with the GOTO, 
CASE-ELSE-ENDCASE or IF-THEN-ELSE statements. It al¬ 
lows outputs to be specified so that they use the same clock 
edge(rising or falling clock edge dependent on the configura¬ 
tion) that triggers the next state. It is recommended to use 
only registered outputs with the WITH statement. 

Format: WITH 

registered output equations ... 

ENDWITH; 

Example: if (A & B) then 1 with 

C = IN; "C is a D-type registered output 
D = 1; "D is a T-type registered output 
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endwith; 

else 2; 

In the above example, when the expression (A & B) is true jump 
to state 1 on the next clock edge. Using the same clock edge, 
the output C latches the data from the input IN. Also, output D 
will toggle (since it is a T-type register) on same clock edge. If 
the condition (A & B) is not satisfied, the logic jumps to state 2 
without changing the signals on outputs C and D. 

Register Types of the Allocated” state cells_ 


Prior to entering your state diagram design syntax, the outputs 
of the allocated LCCs and lOCs must be configured as 
registered outputs. The type of registers used, whether they 
are D, T or JK type registers, affect the behavior of the state 
diagram. An example is shown in Figure 5-5. 


DEFINE 

STJEST = [S2 SI SO] 

STATE_DIAGRAM ST_TEST 
state 0: goto 1; 
state 1: case 

A&B&C: 0; 
A&B&/C: 3; 
/A&/B&/C: 4; 
end; 

state 2: goto 5; 


state 7: goto 0; 
END: 


If D-type registers are used for 
SO, Si and S3 state cells: 

Answer: 

Output of a D-type register follows 
the input on the next clock edge. 
Hence after clocking the SO, SI 
and S2 registers, the outputs 
equate to 0 which is the condition 
of state 0. So, the state 0 is the 
next state. 


All conditions in the case state¬ 
ment of state 1 failed. Hence, 
the equations for the state cells 
SO, SI and S2 are: 

SO - 0; SI = 0; S2 = 0; 

Question: 

What is the next state? 


If T-type registers are used for 
SO, SI and S3 state cells: 

Answer: 

Output of a T-type register follows 
the previous state on the next clock 
edge if the input is FALSE or "0". 
Hence after clocking the SO, SI 
and S2 registers, the outputs follow 
the previous state of each register. 
So, the state 1 is the next state. 


Figure 5-5, State diagrams with D and T type registers 
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Outputs of the State Diagram 


The two types of outputs in the PLACE state diagram are the 
synchronous and asynchronous outputs. 

- Synchronous Outputs: These are registered outputs 
which use the same clock as the state machine. The 
outputs follow the input data on the next clock edge. 

- Asynchronous Outputs: These are combinatorial out¬ 
puts. The outputs follow the input data immediately. 

Please refer to Figure 5-6 for the synchronous and 
asynchronous output examples. 

Note that the state diagram outputs must first be configured 
using the PLACE architectural software. For instance if a 
registered output is required, the type of flip-flop (D,T or JK) 
and clock (pin or sum term) must be configured in the LCC/IOC 
or IOC screen in the Design operation. 

The two classes of state machine designs that can be created 
using the PLACE software are the Mealy and Moore machines. 
Both of these state machine designs can utilize the 
synchronous and asynchronous outputs. 

Mealy Machine _ 

A Mealy state machine is defined as having outputs which are 
a function of two sets of variables: 

- the present input conditions 

- the present state of the machine 

Examples: Me_Reg = INPUT; "Registered output 

Me_Com = INPUT; "Combinatorial output 

Moore machine 


A Moore state machine is defined as having outputs which are 
strictly a function of the state of the machine. 

Examples: Mo_Reg = 0; "Registered output 

Mo_Com = 0; "Combinatorial output 
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Figure 5-6, Mealy and Moore State Machines 


How the PLACE State Diagram works _ 

Figure 5-7 shows a state diagram example (SDEXAMPL.PSF) 
using the PLACE state diagram language. This example does 
not implement any specific application except to illustrate the 
usage of the state diagram language. The features that are 
illustrated in the example are: 

- GOTO, CASE-ELSE-ENDCASE, IF-THEN-ELSE and 
WITH-ENDWITH syntax. 

- Synchronous and asychronous outputs in Mealy and 
Moore state machines 

- Set Equations for Moore Machine Applications (refer to 
section 5.10 on "Macro Definitions") 

The PLACE Simulate waveforms for the example are shown in 
Figure 5-8. 
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DEFINE 


EXAMPLE = [SI SO] 

"State cell assignment definition 

Grp_Out = [OUT3 OUT2 OUT1 OUTO] "Group outputs assignment 

StO = 0; 

"default - Decimal 

Stl = A H1; 

" A H -Hexadecimal 

St2 = A 02; 

" A 0 -Octal 

St3 = A B11; 

" A B - Binary 

In0 = /I2&/I1 &/I0 

"Input conditions for the State Diagram 

Ini =/l2&/M & 10 


In2 ■ /I2 & 11 &/I0 


In3 = /I2& 11 & 10 


In4 = 12 & /II &/I0 


In5 = 12 & /II & 10 


In6 = 12 & 11 &/I0 


In7 = 12 & 11 & 10 


ln4T06 = In4 # In5 # In6 


STATE_D 1 AG RAM EXAMPLE 

"Goes to STATE StO upon 

device power-up (all registers reset on power-up) 

STATE StO: 


Mo_Reg = 0; 

"Moore registered output 

Mo_Com = 0; 

"Moore combinatorial output 

Grp_Out = 0; 

"Moore group combinatorial output, Out 3 -o = 0000 

Me_Reg = INPUT; 

"Mealy register output 

Me_Com = INPUT; 

"Mealy combinatorial output 

IF Ini THEN Stl 

"If Ini =true, then go to STATE Stl, 

ELSE StO 

" else remain at STATE StO. 

STATE Stl: 


Grp_Out = A B0110; 

"Out 3 -o = 0110. These combinational outputs will be valid after the 


"present state occurs with a single propagation delay (tpd). 

Me_Reg - INPUT; 

"This registered output will be valid on the next clock edge, 


" i.e. clock edge for the NEXT STATE (StO, Stl or St2 depending 


"on which CASE condition is satisfied). 


Figure 5-7 PLACE State Diagram Language for SDEXAMPL Design Example 
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Me_Com = INPUT; "This combinational output will be valid after the present 
"state occurs with a single propagation delay (tpd). 

CASE 

/I2& II &/I0: StO 
WITH 
Mo_Reg 

ENDWITH; 

In3: ST2; 

ELSE 

Stl "If no condition in the CASE list is satisfied, remain at STATE Stl. 

ENDCASE; 

STATE St2: 

Grp_Out = A HA; "Out 3 -o = 1010. These combinational outputs will be valid after the 
"present state occurs with a single propagation delay (tpd). 

IF (ln4To6) THEN St3 "If (ln4To6)=true, then go to STATE St3, 

WITH 

Me_Reg = INPUT; "This registered output will be valid on the next 

"clock edge only if the NEXT STATE is St3. 

ENDWITH; 

ELSE 

St2; "If (ln4To6)=false, then remain at STATE St2. 

STATE St3: 

Mo_Reg = 1; "This output equals to 1 on the next clock edge. 

Mo_Com = 1; "This combinational output will be valid after the present state 

"occurs with a single propagation delay (tpd). 

Grp_Out = 0; "Out 3 -o = 0000. 

Me_Reg = 0; "Reset all Mealy outputs 

Me_Com = 0; 

GOTO StO; "Go to STATE StO unconditionally. 

END; "End of STATE DIAGRAM EXAMPLE 


"Go to StO if (/I2&I1 &/IO)=ln2=true 

= 1; "This output equals to 1 on the next clock edge 
"only if the NEXT STATE is StO. 

"Go to St2 if In3=true 



Figure 5-7 PLACE State Diagram Language for SDEXAMPL Design Example 

(Continued) 
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5.12 Truth Tables 


PI CLKl 

Note 

PA 12 

P3 II 

P2 IO 

Note 

PS INPUT 

Note 

L2A SI 

LI A SO 

Note 
Note 

P20 MO_.COM 

P21 M0_REG 

Note 

P22 ME_.COM 

P23 ME_REG 

Note 

PI A OUTO 

P15 OUT 1 

P16 OUT2 

P17 OUT3 


SDEXhMPL.CFG 


10 10123:0 1 2 

.j"T“1—i—:—i—:--i—i—..—i—;—:—j—s 




: 21 


1 7 2 1 3 2 A j3 1 A 5 3 6 


A \ => CONDITION NO. 


J-L 




3 ! =» STATE NO. 

—H.J. 

-j.-i--: :::::: 


MOORE OUTPUTS 


MEALY OUTPUTS 


-TV 


GROUP MOORE OUTPUTS 


ICT PLACE < t 




SEBE3SM 


Figure 5-8 Simulate Waveforms for the SDEXAMPL Design Example 


5.12 Truth Tables 


In addition to state diagrams and equations, truth tables can be 
used to describe the logic designs. 

Format 1: TRUTH_TABLE tablejabel 

(Ini In2 ... InN -> Outl Out2 ... OutN) or 

END; 

Format 2: TRUTH_TABLE tablejabel 

(Input -> Output) 

END; 

Example 1: TRUTH_TABLE DECODE "3-to-8 Decoder 
(C B A -> YO Y1 Y2 Y3 Y4 Y5 Y6 Y7) 

000 -> 1 000 000 0 

001 -> 01 00 000 0 

010 -> 001 0 000 0 


END; 
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5.12 Truth Tables 
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Example 2: DEFINE 

SCORE = [S4 S3 S2 SI SO] 

BCD2 = [D5 D4] 

BCD1 = [D3 D2 D1 DO] 

TRUTH TABLE BIN2BCD "From JACK7024.PSF 
(SCORE -> BCD2 BCD1) 

0 -> 0 0 ; 

1 -> 0 1 ; 

2 -> 0 2 ; 

END; 

Table_label The format for the label is similar to that for the pin 
or cell label (section 5.6) with one exception, and 
that is the / or! character is not allowed at the 
beginning of the label. 

InN (Format 1) Specifies the pin or cell labels to be used as truth 
table inputs. The inputs can be either registered or 
combinatorial. Input data must be in binary (0 or 
1) format. 

OutN (Format 1) Specifies the pin or cell labels to be used as truth 
table outputs. Like the inputs, truth table outputs 
can be either registered or combinatorial. Output 
data must be in binary (0 or 1) format. 

Inputs (Format 2) Specifies a macro defined group of registered or 
combinatorial pins or cells to be used as truth 
table inputs. Input data can be in decimal 
(default), hexadecimal ( A H or A h), octal ( A 0 or A o) 
or binary ( A B or A b) numbering system. Only one 
macro level is available for the macro input set. 

Outputs (Format 2) Specifies a macro define group of registered or 
combinatorial pins or cells to be used as truth 
table outputs. Input data can be in a decimal 
(default), hexadecimal ( A H or A h), octal ( A 0 or A o) 
or binary ( A B or A b) numbering system. Only one 
macro level is available for the macro output set. 

An additional feature is that both the truth table formats 

can be used in a single truth table design. 
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5.13 Equations 


Alternate truth table description which uses both formats for 
Example 2 is: 

TRUTH_TABLE BIN2BCD 
(SCORE -> D5 D4 BCD1) 

0 -> 0 0 0 ; 

1 ->0 0 1 ; 

2 -> 0 0 2 ; 


END; 


5.13 Equations 


The boolean logic equations are the primary methods for 
specifying logic functions in the PLACE software. 

[gg 3 The PLACE architectural software automatically creates the 
equation for each sum or product term in the cell when it is 
labeled via the "Label" command in the "Design" menu of the 
Design operation. An example of a newly labeled LCC is shown 
below. 

A.D = 0; 

A.AP = 0; 

A.AR = 0; 

A.CLK = 0; 

Format: OutputJabel.EXT = logic_equation ; 

(The semicolon at the end of the equation is used by 
the PLACE software to mark the end of the equation 
when displaying the equation in the Equation Display 
window. Refer to "PSF Text Display Windows" in section 
4.12) 

Examples: C1.COM = (V0 & AddIO & SublO & SO); 

S0.T= (VO & AddIO & SublO); 

XOR1.COM = A$B; 

XOR2.COM = (!A & B) + (A & !B); 

Output_label This is the pin or cell label that has been entered via 
the "Label" command. Refer to section 5.6 for the 
format of the label. 
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.EXT The dot extension of the output is automatically 

appended to the output label by the PLACE 
software. The type of extension that is appended 
on each output label depends on the configuration 
of the pin or cell, the specific function of the 
product or sum term, and the device type. Refer to 
Figure 5-9. 

Logic_equation This is the boolean logic expression that consists of 
inputs, feedbacks and logic operators. Table 5-3 
shows the functions and priorities of the logic 
operators available in the PLACE software. 


Operator 

Logic Function 

Priority 

( ) 

Logical organization 

1 

I or/ 

NOT 

2 

& or* 

AND 

3 

#or + 

OR 

4 

$ 

Exclusive-OR 

5 


Table 5-3, Priorities of logic operators in PLACE 


(gf 3 The output equations can be moved to other locations of the 
PSF design file as long as they are specified after the reserved 
identifier EQUATIONS. However, the PLACE software opera¬ 
tion will be affected if the unused or any other equations 
generated by the PLACE software are deleted. This means that 
all equations, whether they are used or unused, are continuous¬ 
ly referenced by the PLACE software. 

Functions of the Dot Extensions in the equation labels 



In the PLACE source file, each of the Dot extensions repre¬ 
sents a specific function. Figure 5-9 details the functions of all 
Dot extensions. 
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PEEL Array 

Sum Term 

Dot Extension 

LCC Function (unless stated otherwise) 

Sum A 

.COM 

Combinatorial Internal/External Output 


.D 

D Input of the Register 


.T 

T Input of the Register 


.J 

J Input of the Register 


.SumA 

Sum A term is unused 

Sum B 

.COM 

Combinatorial Internal/External Output 


.K 

K Input of the Register 


.AP 

Asynchronous Preset for Register 


.SumB 

Sum B term is unused 

Sum C 

.COM 

Combinatorial Internal/External Output 


.CLK 

Asynchronous Clock for Register 


.AR 

Asynchronous Reset for Register 


.SumC 

Sum C term is unused 

Sum D 

.CLK 

Asynchronous Clock for Register 


.OE 

External Output Enable Control (IOC) 


.FB 

Buried feedback (PA7140 and PA7128) 


.SumD 

Sum D term is unused 


PEEL173/18CV8 

PEEL20CG10/22CV10/22CV10A/22CV10A+/22CV10Z I 


Devices 

Prod Term 

Dot Extension 

Function 

And A 

.OE 

External Output Enable Control 


.AndAor .And 

Product (And) A term is unused 

Sum B 

.COM 

Combinatorial External Output 


.D 

D Input of the Register (not applicable for 
PEEL173 device) 


.SumB or .Sum 

Sum B term is unused 


PEEL273 Devices 

Sum Term 

Dot Extension 

Function 

Sum A 

.OE 

External Output Enable Control 


.SumA 

Sum A term is unused 

SumB 

.COM 

Combinatorial External Output 


.SumB 

Sum B term is unused 


Figure 5-9, Functions of the Dot Extensions in the Equation Labels 
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Logic Reduction Compiler Directive (For Equations Only) 


A compiler directive is available to prevent redundant terms in 
the equations from being removed during the logic optimization 
process. Sometimes redundant terms are intentionally added to 
avoid race or hazard conditions, especially in asynchronous 
applications. 

Format: @REDUCE ON or @R+ 

@REDUCE OFF or @R- 

Example: @R- "same as @Reduce Off 

G_Latch.COM = "Gated Latch Application 

LAT_EN & LATJN 
!LAT_EN & G_Latch 

LATJN & G_Latch; "redundant term to fix hazard 
@R+ "same as @Reduce On 

@Reduce On Equations succeeding this directive will be optimized. 

Redundant terms will be removed from the equa¬ 
tions. This is the default condition. 

@Reduce Off All equations specified after this directive will be flat¬ 
tened (i.e. converted to Sum-of-Product equations 
from complex equations) but not optimized. 
Redundant terms will be left in the equations. 


Equations of the Outputs used for State Diagrams or Truth Tables 


Boolean equations are generated for all pins and cells that are 
labeled via the "Label” command, including those that are 
specifically used for state diagram or truth table designs. 
These equations if they are unmodified do not affect the 
logic of the state diagrams or truth tables because they 
always equate to zero. However, if the equations are modified 
and they do not equate to zero, then they will be logically ORed 
with the boolean equations that are transformed from the state 
diagram or truth table design syntax by the PLACE compiler. 
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6.1 Overview 


6.0 PLACE Application Examples 


6.0 PLACE Application Examples 


6.1 Overview 


There are several PLACE application examples provided with 
the PLACE software. All application files included with the 
PLACE software are listed in Table 6-1. 

Some examples provided are to demonstrate the implementa¬ 
tion of a variety of standard logic functions such as gates, 
registers, counters, and etc. To learn the most from these 
examples, read each file in the Design Operation, review the 
description and explore the architecture and design entry 
(equations, state-diagrams or truth-tables) of each file. 

For more detailed information on any of the application ex¬ 
amples, please select the Document operation to print out the 
PSF design file or other applicable graphics and text files. 
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6.0 PLACE Application Examples_6.2 DEMOIA.PSF - PA7024 


File Name 

Device 

Description 

DEMOIA.PSF 

PA7024 

Demonstration design for PA7024 
which includes Basic Gates and 

Registers, 8-bit Down Counter, 2-bit 

State Machine, 4-bit Shift Register 
and 8-bit Bidirecional I/O Port 

GATES1.PSF 

PA7024 

Basic Gates (part of DEMOIA. 

REG1.PSF 

PA7024 

Basic Registers, 8-bit Down Counter, 

2-bit State Machine and 4-bit Shift 

Register (all are part of the DEMOIA) 

BI_PORT.PSF 

PA7024 

8-bit Bidirectional I/O Port (part of 
DEMOIA) 

COUNTER1.PSF 

PA7024 

8-bit Down Counter with Preset, 

Reset and Hold (part of DEMOIA) 

TIMER.PSF 

PA7024 

16-Bit Programmable Clock 
Generator/Interrupt Timer 

JACK7024.PSF 

PA7024 

Blackjack Machine Example 

TC7140.PSF 

PA7140 

8-bit Time/Counter 

ST7128.PSF 

PA7128 

4-Bit State-Machine and 8-Bit Counter 

V8GATES.PSF 

18CV8 

Basic Logic Gates 

V8REGS.PSF 

18CV8 

Basic Registers and Latches 

V8CLKADD.PSF 

18CV8 

Clock Divider Address Decoder 

V8BUSMUX.PSF 

18CV8 

Bus Programmable 8-to-1 Multiplexer 

V8FCNTR.PSF 

18CV8 

8-bit Counter with Function Controls 

V8CPORT.PSF 

18CV8 

Change-of-State Input Port with 

Interrupt 

V8SYNC.PSF 

18CV8 

Synchronization Circuit. 

PRI173.PSF 

173 

16-to-4 Priority Encoder 

V10CNT8.PSF 

22CV10 

8-bit Up/Down Loadable Counter 
with Carry-out or Borrow-in 

PARV10A 

22CV10A 

9-bit Even/Odd Parity Generator/ 

Checker 

VIOZPORT 

22CV10Z 

Change-of-State Input Port with 

Interrupt 


Table 6-1, PLACE application examples 
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6.2 DEM01A.PSF - PA7024 


6.0 PLACE Application Examples 


6.2 DEMOIA.PSF - PA7024 



Figure 6-1, PLACE pin block diagram of DEMOIA.PSF 


The PLACE design file DEMOIA.PSF incorporates several ap¬ 
plications within one design, including: Basic Gates, Basic 
Registers and Latches, 8-bit Counter, Bi-Directional I/O Port 
and a Divide-by-2 Clock design. Figures 6-1 and 6-2 show the 
PLACE pin block and equivalent schematic diagrams. 

• GATES Basic combinatorial functions including AND, OR, 
NOR, NAND, EXOR, Inverter, 4-to-1 mux, and 4-bit com¬ 
parator. 

• REGS Basic registers including D, T and JK flip-flops with 
independent clocks, presets and resets, an SR Latch (for 
debouncing inputs), a gated-latch (LAT1), a basic storage 
register (REG1), a 2-bit state machine (SO,SI), and a 4- 
bit shift register (SHFO-3). 

• COUNTER An 8-bit down counter with Hold, Preset and 
Reset. 

• PORT An 8-bit bi-directional I/O port with registered input. 

The mode inputs, MODE1 and MODE2, control application 
selection. Pins names A through H are used as inputs and/or 
control, pins I through P are used as outputs. The outputs of 
each application are selected via eight 4-to-1 muxes. Output 
enable and direction (in PORT mode) are selected by CON¬ 
TROL. Sections 6.3 through 6.6 describe the individual applica¬ 
tion in the DEMOIA example. 
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6.0 PLACE Application Examples 


6.3 GATES1.PSF 



Figure 6-2, Logic schematic of DEMOI A.PSF 







































6.3 GATES1.PSF 


6.0 PLACE Application Examples 


6.3 GATES1.PSF _ 

This design is one of four main applications that were in¬ 
tegrated into a single PA7024 in the DEMOIA application ex¬ 
ample. As a single application, the basic combinatorial gate 
functions can be easily reviewed. Included are: 

• AND, OR, NOR, NAND gates with 8 inputs (inputs A to H) 

• Exclusive-Or gate (inputs A and B) 

• 4 to 1 Multiplexor (inputs A,B,C or D selected by E and F) 

• 4-bit Comparator (inputs ABCD are compared with EFGH) 

• Inverter (input A) 

Outputs are labeled with the gate names. The CONTROL pin 
enables and disables the outputs. Note that very little of the 
PA7024 is utilized with this example. In fact all 20 buried nodes 
(with registers), 4 I/O pins, and 1 input/clock pin, are still avail¬ 
able for use. 



Figure 6-3, PLACE pin block diagram of GATES1 .PSF 



MDDEt=0 MODE2=0 

Figure 6-4, Logic schematic of GATES1.PSF 
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6.4 REG1.PSF - PA7024 


6.4 REG1.PSF - PA7024 _ 

This design is one of four main applications that were in¬ 
tegrated into a single PA7024 in the DEMOIA application ex¬ 
ample. Basic registers and latches include: 

• D, T and JK flip-flops with clock, preset and reset 

• SR-latch for debouncing inputs (SRI) 

• Gated-latch (LAT1) 

• Basic storage register (REG1) 

• 2-bit state machine (SO,SI) 

• 4-bit shift register (SHFO-3) 

In the original DEMOIA application these registers and latches 
were buried. In this application both the buried path and a direct 
path have been provided where applicable. The CONTROL 
input enables and disables all outputs with the exception of the 
D,T and JK flip-flops. 
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6.5 BI PORT.PSF - PA7024 


6.0 PLACE Application Examples 


6.5 Bl PORT.PSF - PA7024 


This application example is one of four main applications in¬ 
tegrated into a single PA7024 in the DEMOIA example. The 
bi-directional port application has two eight bit I/O ports 
grouped as A-H and l-P inputs. The data flow direction of the 
port is controlled by the CONTROL input. When CONTROL=1, 
then A-H are inputs and l-P are outputs. When CONTROL=0, 
l-P are inputs and A-H are outputs. The l-P inputs utilize the 
transparent input latches which are clocked by the IN CLK 
input. Using the many features of the PA7024 there are many 
alternate ways to design bi-directional I/O ports or dual port 
interfaces. Note that this application does not use any of the 20 
buried nodes or registers, leaving much of the internal PA7024 
logic free for use. 


ns 


] CONTROL 

] t 
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6.0 PLACE Application Examples 


6.6 COUNTER1 .PSF - PA7024 


6.6 COUNTER1.PSF - PA7024 


This design is one of four main applications that were in¬ 
tegrated into a single PA7024 in the DEMOIA application ex¬ 
ample. The 8-bit down counter includes preset (A), reset (D) 
hold (B) and an output enable (Control). The original counter 
design in DEMOIA is fully buried from I/O pins. In this applica¬ 
tion both the buried and direct output paths have been 
provided. Please note that this application uses only a portion 
of the PA7024. In fact up to a 20-bit buried counter can be 
implemented. 

In addition to the 8-bit counter, a divide-by-2 clock design is 
also included in the COUNTER1.PSF design file. 



Figure 6-9, PLACE pin block diagram of COUNTER1 .PSF 



Figure 6-10, 8-Bit counter logic schematic of COUNTERI .PSF 
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Figure 6-11, Logic schematic of a divide-by-2 clock design in 
COUNTER1.PSF 
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6.7 TIMER.PSF - PA7024 


6.7 TIMER.PSF - PA7024 


This application uses the PA7024 to implement a 16-bit 
programmable clock-generator/interrupt-timer that can be inter¬ 
faced to a 16-bit microprocessor bus. The CLK input can 
operate over 50MHz (five times that of conventional program¬ 
mable counter/timer ICs). A buried 16-bit reloadable down 
counter is used to divide the high speed input clock. 

Upon power-up the counter is disabled. To program the counter, 
a value must be written into a 16-bit count register from the 
D0-D15 I/O pins and the counter must be enabled (see Table 
6-2 for control). The value in the count register will be loaded 
into the counter which will count down to 0000 Hex. After 
reaching 0000 Hex, it will automatically reload the value from 
the count register. This allows the counter to be free running for 
clock generation if the value in the count register is maintained. 
Note that the "register-type change" feature of the PA7024 
global cell is used to dynamically switch the T registers to 
D registers for loading when the counter reaches the count 
0000 Hex. 

If the count register is changed, the new count will be loaded 
after the count reaches 0000 Hex. One-shot operation for timer 
controlled interrupts can be implemented by setting the count 
register to 0000 Hex after the count has been loaded. When 
this is done, the counter will stop and hold at 0000 Hex. 

The OUT pin will toggle (initially low then high and so on) each 
time the counter reaches 0000 Hex. The counter and OUT pin 
can be reset, disabled or enabled via a bus command (see 
table). The count can be read "on the fly" via the D0-D15 pins. 
The count is temporarily held stable until the read is completed. 


ICS 

/RD 

/WR 

/A0 

Function 

1 

X 

X 

X 

Not selected (Don’t Care) 

0 

1 

0 

0 

Write Count Register from D0-D15 

0 

0 

1 

0 

Read Count Register onto D0-D15 

0 

1 

0 

1 

Reset/Stop Counter and OUT 

0 

0 

1 

1 

Enable and Read Counter onto D0-D15 


Table 6-2, Command table for TIMER.PSF 
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6.0 PLACE Application Examples 


6.8 JACK7024.PSF - PA7024 


6.8 JACK7024.PSF - PA7024 


This design example is based on C.R. Clare’s design in Design¬ 
ing Logic Systems Using State Machines (McGraw Hill, 1972). 
The blackjack machine plays the dealer’s hand, using typical 
dealer strategies to decide whether to draw another card (hit) 
or stand after each round. 

The example contains the following logic designs: 

• A state machine that controls the game logic which in¬ 
cludes: 

- checking the status of the card reader. 

- making the decision of what action to take for a hit, 
stand or a bust. An example is to draw a card if the hit 
signal is true. 

- making the decision of when to use the value 1 or 11 for 
an ace card. 

• A Multiplexer/Comparator which compares the point total 
and sends the hit, stand or bust signal to the state 
machine. If the point total is greater than 21, it’s a bust. If 
it is equal or less than 16, then hit else stand. 

• A 5-Bit Adder that adds the value of the drawn card. 

• A Binary-to-BCD converter for converting the 5-bit binary 
score and converts it to 2-digit BCD for the digital display. 

This design example can also be implemented by using three 
PLDs which include a PAL22V10 for the Multiplexer, Com¬ 
parator and Adder, a PALI 6L8 for the Binary-to-BCD converter, 
and a PAL16R6 for the state machine. 
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Figure 6-14, PLACE pin block diagram of JACK7024.PSF 
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6.8 JACK7024.PSF - PA7024 _ 6.0 PLACE Application Examples 

LCC Q0-Q2 



Figure 6-15, Logic block diagram of JACK7024.PSF 
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6.0 PLACE Application Examples 


6.9 TC7140.PSF -PA7140 


6.9 TC7140.PSF - PA7140 


File De= i qn Operat i on Uti 1i ties Opt 1ons 



PLCC Pinout 


TC71 -40. psr _ rCT PL. File: rt1 _ Pft7t40 


Figure 6-16, PLACE pin block diagram of TC7140.PSF 

This example uses a PA7140 device to implement a 
timer/counter application which is typically used in a 
microprocessor-based computer system. As shown in Figure 
6-17, the circuit employs a multiplexer to allow either the im- 
coming or latched data to be loaded into the counter. The 
desired data is then loaded into the counter either by reseting 
the counter and the compare register, or by a match between 
the counter’s state and the value in the compare register. 

LCC P0-P7 



Figure 6-17, Logic block diagram of TC7140.PSF 
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6.10 ST7128.PSF - PA7128 


6.0 PLACE Application Examples 


6.10 ST7128.PSF - PA7128 _ 

This example implements a 8-bit counter and a 4-bit state 
machine. The LCCs were allocated for the counter (Q0 - Q7) 
application. To illustrate the flexibility of the PA7128 I/O Cell 
(IOC), the state machine (AO to A3) was implemented by using 
the buried feedback paths of the lOCs. 



Figure 6-18, Pin block diagram of ST7128.PSF 


SELECT 



Figure 6-19, Logic block diagram of ST7128.PSF 
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6.0 PLACE Application Examples 


6.11 V8GATES.PSF - PEEL18CV8 


6.11 V8GATES.PSF - PEEL18CV8 


This PEEL18CV8 application example implements several 
basic logic gates. The logic gates include: 

• an inverter 

• four-input AND, OR, NAND, and NOR gates 

• a four-input AND-OR- INVERT gate 

• a two- input XOR gate 

• a high-impedance buffer. 

Each gate uses one or more of the (A,B,C and D) inputs. 
Additionally, the high-impedance buffer uses the /HZ input for 
impedance control. The truth table for these gates can be 
examined in the test vectors. Note, the remaining unused input 
pins can be used as additional inputs into the gates. 



Figure 6-20, PLACE pin block diagram of V8GATES.PSF 



>N0T 
►AND 
► NAND 
OR 
NOR 
XOR 
AOI 

HZ_BUF 


Figure 6-21, Logic schematic of V8GATES.PSF 
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6.12 V8REGS-PEEL18CV8 _ 

This application example demonstrates the implementation of 
several basic registers and latches within a PEEL18CV8. Four 
register types included are the D, T, JK, and SR, all of which are 
clocked by the CLK input. All registers can be synchronously 
reset, set,and asynchronously reset using the SRES, SSET and 
ARES inputs respectively. Besides the registers, an SR latch 
and a Gated Latch circuit show how independent asynchronous 
storage elements can be implemented. Only the Q outputs of 
these registers and latches are provided at the output pins. The 
/Q outputs could easily be accessed by inverting the macro cell 
output polarity. Truth table operation can be referenced via the 
test vectors. 



Figure 6-22, PLACE pin block diagram of V8REGS.PSF 



Q_D 

(D register) 
Q_T 

(T register) 
Q_JK 

(JK register) 
Q_SR 

(SR register) 

Q_SL 
(SR latch) 



Figure 6-23, Logic schematic of V8REGS.PSF 
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6.13 V8CLKADD.PSF - PEEL18CV8 


6.13 V8CLKADD.PSF - PEEL18CV8 _ 

This application uses the PEEL18CV8 for two common 
microprocessor system functions: a clock divider and a memory 
mapped address decoder. The clock divider provides a *2, -*-4 
and -s-8 clock outputs. The SET input sets all clock outputs high. 
The address decoder decodes the processor address lines to 
select one of five memory or I/O devices. The chip select for 
these devices are active low. The memory map over a 64K 
boundary is shown below. 

Memory Map for Address Decoder 

Function _ Address _ 

EPROM (32KX8) 8000-FFFF Hex 

EEPROM (2K X 8) 5000-5FFF Hex 

UART 4100-41FF Hex 

PORT 4000-40FF Hex 

SRAM ( 8K X 8) 0000-1FFF Hex 



Figure 6-24, PLACE pin block diagram of V8CLKADD.PSF 



CLK2 (-f 2) 
CLK4 (t 4) 
CLK8 (4 8) 


EPROM 

EEPRO M 

UART 

PORT 

SRAM 


Figure 6-25, Block diagram of V8CLKADD.PSF 
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6.14 V8BUSMUX.PSF - PEEL18CV8 
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6.14 V8BUSMUX.PSF - PEEL18CV8 


This application implements an 8 to 1 multiplexer that can be 
interfaced to a p.P bus. Any one of the 8 inputs (10-7) can be 
selectively routed to the output (OUT) by writing (/WR and /CS 
=0) a 3-bit binary value to the data inputs (DIO-2). The value is 
stored into a 3-bit latch that controls the multiplexer selection. 
Because the latch utilizes internal asynchronous feedback 
(configuration #8 of the macro cell), the value can also be 
enabled onto the data outputs DO[0-2], The Dl and DO[0-2] 
pins should be tied together for write/read bus operation. 



Figure 6-26, PLACE pin block diagram of V8BUSMUX.PSF 


8 Mux. Inputs 


Mux. Output 




Figure 6-27, Logic schematic of V8BUSMUX.PSF 


ict, inc. 


6-19 
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6.15 V8FCNTR.PSF - PEEL18CV8 


6.15 V8FCNTR.PSF - PEEL18CV8 


This application uses the PEEL18CV8 as an 8 bit counter with 
four control functions: hold, reset, repeat and output enable. 
The Synchronous Preset term was utilized to free-up a product 
term from the eighth bit of the counter. This allows the hold 
function to be implemented. 

• SRES (Synchronous Reset): When SRES is set High, the 
outputs (QO-7) will go Low after the next clock. When 
SRES is Low, the counter will start counting up with each 
clock. 

• HOLD (Hold Count): When HOLD is set High the count 
will hold the present state. When HOLD is Low the 
counter will resume. 

• REP (Repeat Count): When REP is set High, the counter 
repeats the count after reaching FF Hex. When REP is 
Low, the counter will stop after one complete count. 

• OE (Output Enable): When OE is High, the outputs are 
disabled (High-Z). When Low, the outputs are enabled. 

• (TEST): This input is used to preload the registers to 
simplify test vector operation. 



Figure 6-28, PLACE pin block diagram of V8FCNTR.PSF 



CLOCK-► 

> 



(test)-► 

PEEL18CV8 



HOLD-► 

8-Bit 

8/ . 


Counter 


SYNC. 

REPEAT 

RESET-► 

COUNT-► 

with 

Function 

Controls 


OUTPUT ENABLE-M 




Q0-7 


Figure 6-29, Block diagram of V8FCNTR.PSF 
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6.16 V8CP0RT.PSF - PEEL18CV8 


6.0 PLACE Application Examples 


6.16 V8CPORT.PSF - PEEL18CV8 _ 

This application uses the PEEL18CV8 as an 8-bit input port of 
which 4 of its inputs can detect a change-of-state. When 
detected, the INTR output is set for interrupting a CPU. The 
state change is latched by four pseudo-buried registers which 
can be read by the CPU on D0-D3 as listed in the address table 
below. Once read, unless another change has occurred, the 
INTR will be reset. The D4 output can be used for status polling 
of any remaining state change. The 14-7 inputs do not detect 
state changes but can be read as a standard input port. 

Address Data Outputs D[0-4] 

AO CS RP DO-3 _D4_ 

X 1 X Hi-Z Hi-Z 

X X 1 Hi-Z Hi-Z 

0 0 0 Read 10-13 Change 10-13 Pending Change Status 

10 0 Read 14-17 Inputs Don’t care 



Figure 6-30, PLACE pin block diagram of V8CPORT.PSF 
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6.16 V8CPORT.PSF - PEEL18CV8 


STANDARD CHANGE-OF-STATE 
INPUTS INPUTS 



Figure 6-31, System interface block diagram of V8CPORT.PSF 


STANDARD , A _ 7 
INPUTS 14 ' 


CHANGE- 
OF-STATE 10-3 
INPUTS 


RD 

CS 

AO 



Figure 6-32, Logic schematic of V8CPORT.PSF 
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6.17 V8SYNC.PSF - PEEL18CV8 


6.0 PLACE Application Examples 


6.17 V8SYNC.PSF - PEEL18CV8 


Digital systems often require synchronization of asynchronous 
inputs to avoid the potential metastability problems caused by 
set-up time violation. A common synchronization method uses 
two rippled 74LS74-type flip-flops (Figure 6-33). 



D Q1 

t 


D Q2 

t 

Input 

Asynchronous 

Input 



— 








System clock 







In this PLACE design example, the PEEL18CV8 utilizes the 
macro cell configuration #6 (configuration #5 can also be used 
instead) to implement eight synchronizer circuits as shown in 
Figure 6-34. In each synchronizer circuit, the gated-latch inter¬ 
nally latches the asynchronous input on the falling edge of the 
clock, generating the signal Q1. ANDing the input Q1 through 
the internal feedback path eliminates a possible hazard condi¬ 
tion during the clock’s High-to-Low transition time. The latch 
then holds Q1 stable to ensure meeting the set-up time require¬ 
ment of the subsequent D flip-flop which, as before, registers 
the signal on the next rising edge of the system clock edge. If 
by chance the input pulse width violates the set-up time of the 
gated-latch, the clock’s Low time will give more time for set¬ 
tling. 
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6.17 V8SYNC.PSF - PEEL18CV8 


Internal feedback path 



Asynchronous 

input 


System clock 

Asynchronous 

input 


Figure 6-34, Synchronizer circuit in 
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Figure 6-35, PLACE pin block diagram of V8SYNC.PSF 
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6.18 PRI173.PSF - PEEL173 


6.0 PLACE Application Examples 


6.18 PRI173.PSF - PEEL173 


This PEEL173 application implements a 16 to 4 priority encoder 
with high-impedance outputs. If any DO-DF input goes low, the 
GS (group strobe) output will go high and the binary value of 
the highest priority input will be placed on the E0-E3 (Encoded) 
outputs when enabled by OE (output enable). The DO input is 
highest priority and DF lowest. When the E0-E3 outputs are 
disabled (a function of OE or !GS) they assume a high-im- 
pedance state. This makes it possible to interface the encoded 
outputs onto a system bus where GS might serve as an inter¬ 
rupt line to a uP and OE as the chip select. The high-impedance 
control also allows multiple PEEL173 priority encoders to be 
bussed together for creating wider (32, 48 or 64 bit etc.) priority 
encoders. To add additional encoders, the highest priority OE 
must be tied low, and the GS must control the next highest 
priority OE. The multiple GS can be further encoded to identify 
which device is driving the E0-E3 lines. 



Figure 6-36, PLACE pin block diagram of PRI173.PSF 


DO-DF 


/OE 


16 


16 TO 4 
PRIORITY 
ENCODER 


-►GS 

(group strobe) 
E0-E3 

(encoded output) 


Figure 6-37, Block diagram of PRI173.PSF 
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6.19 V10CNT8.PSF - PEEL22CV10Z 


6.19 V10CNT8.PSF - PEEL22CV10Z 



This application uses the PEEL22CV10 as an 8-bit Up/Down 
Loadable counter. The four controls are: 

• CLR (Synchronous Clear)—When CLR is set to High, all 
outputs (Q7-Q0 and CO_B!) will be set to Low on next 
clock. 

• UP (Up/Down control)—When UP is set to High, outputs 
Q7-Q0 will count up on each clock. When UP is set to 
Low, outputs Q7-Q0 will count down. 

• LOAD (Load data)—When LOAD is set High, outputs Q7- 
Q0 will follow the data of D7-D0 on next clock and the 
output CO_BI will be set to Low. 

• !OE (Output Enable)—When OE is set to High, all outputs 
(Q7-Q0 and CO_BI) will be High Impedance. When OE is 
set Low, all outputs will be enabled. 

Note: After counting up 255, the count will go to 0 and the 
COBI will be set High on next clock. The High will remain on 
the CO_BI pin until LOAD or CLR goes High. 


Operation Table 


CLK 

CLR 

UP 

LOAD 

IOE 

D[7-0] 

Q[7-0] 

COBI 

C 

1 

X 

X 

0 

X 

LOW 

0 

C 

0 

1 

0 

0 

X 

Count up 

0 

C 

0 

1 

0 

0 

X 

255-0 

1 carry-out 

C 

0 

0 

0 

0 

X 

Count down 

0 

C 

0 

0 

0 

0 

X 

0-255 

1 borrow-in 

C 

0 

X 

1 

0 

DATA IN 

DATA IN 

0 

X 

X 

X 

X 

1 

X 

3-STATE 

0 












6.19 V10CNT8.PSF - PEEL22CV10Z 
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Figure 6-39, Block diagram of V10CNT8.PSF 
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6.20 PARV10A.PSF - PEEL22CV10A 


6.20 PARV10A.PSF - PEEL22CV10A 


This application uses the PEEL22CV10A as a 9-bit even/odd 
parity generator/checker. 


Operation Table 


Number of high ParityJ 

inputs A - H _ 

Even 1 

Odd 1 

Even 0 

Odd 0 

Even 1 

Odd 1 

Even 0 

Odd 0 


Even Odd 


0 

0 

0 

0 

1 

1 

1 

1 


Parity_0 


H 

L 

L 

H 

L 

H 

H 

L 


The parity function is commonly implemented via the utilization 
of the exclusive-OR operation. To build a N-bit parity gener¬ 
ator/checker, the number of 2-input exclusive-OR gates re¬ 
quired is N-1. A N-bit parity function can also be implemented 
via the AND-OR logic operation but it requires 2 N_1 product 
terms. For instance, a 9-bit parity function will require 256 
product terms. Though the PEEL22CV10A device has only 132 
product terms, a 9-bit parity function can still be implemented 
by using two macro cells to implement two 4-bit parity gener¬ 
ators. Then, both the outputs of the macro cells are fed back 
and XORed with the 9th bit (Parityjn). With this method, there 
is an additional delay due to the feedback of the 4-bit parity 
generator outputs. If it is implemented in the PEEL22CV10A 
device, then the delay would be about 3 ns less than if it was 
implemented in a standard 22V10 device. This is because the 
outputs in the 22V10 device are fed back from the pin, whereas 
in the PEEL22CV10A the outputs can be configured to feed¬ 
back directly from the OR gate (before the output buffer). 



Figure 6-40, PLACE pin block diagram of PARV10A.PSF 
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6.21 VIOZPORT.PSF - PEEL22CV10Z 
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6.21 VIOZPORT.PSF - PEEL22CV10Z 


This application uses the PEEL22CV10Z as an 8-bit input port 
of which all of its inputs can detect a change-of-state. When 
detected, the INTR output is set for interrupting a CPU. The 
state change is latched by eight pseudo-buried registers which 
can be read by the CPU on D0-D7 as listed in the address table 
below. Once read, unless another change has occurred, the 
INTR will be reset. The NEQ output can be used for status 
polling of any remaining state change. To reduce the average 
power consumption, the ZERO-POWER mode is used. 


Address 
AO CS RD 


Data Outputs 
DO-7 


Read 10-17 Change 10-17 Pending Change Status 


PLLL^2LU1(3^ 


Figure 6-41, PLACE pin block diagram of VIOZPORT.PSF 
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Figure 6-42, System interface block diagram of VIOZPORT.PSF 
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6.21 VIOZPORT.PSF - PEEL22CV10Z 


PEEL22CV10Z 



Figure 6-43, Logic schematic of VIOZPORT.PSF 
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Plano.(214) 985-1193 

Oregon 

SalesTech Associates 
.(503) 635-9505 

Pennsylvania 

Nexus Technology (215) 675-9600 
South Carolina 
Quantum Marketing 
Charlotte.(704) 523-8822 

Tennessee 

Interep.(615) 639-3491 

Texas 

Gardin-Moore Sales Associates 

Austin.(512) 794-2900 

Plano.(214) 985-1193 

Utah 

Parker Webster Co. 
.(801) 266-9939 

Vermont 

CTC Associates.... (617) 848-2077 

Virginia 

DGR, Inc.(301) 583-1360 

Washington 
SalesTech Associates 
.(206) 869-5412 

West Virginia 

CTC Associates.... (617) 848-2077 

Wisconsin 

Martan, Inc.(414) 241-4955 

Canada 

InTELaTECH inc. 

Toronto.(416) 629-0082 

Ottawa.(613) 769-5618 

Montreal.(514) 369-1317 

British Columbia 
InTELaTECH inc.. (416) 629-0082 
Puerto Rico 
VG Sales 

.(809) 831-4050 



























































ICT North American 
Distributor Network 
Alabama 

Reptron Electronics 

Huntsville.(205) 722-9500 

California 

Western Microtechnology 

Agoura Hills.(818) 356-0180 

Orange.(714) 637-0200 

San Diego.(619) 453-8430 

Saratoga.(408) 725-1660 

Jaco Electronics 

Westlake.(805) 495-9998 

San Jose.(408) 432-9290 

Tustin.(714) 258-9003 

Florida 

Reptron Electronics 

Tampa.(813) 355-4656 

Ft. Lauderdale.(305) 735-1112 

Nu Horizons 

Ft. Lauderdale.(305) 735-2555 

Jaco Electronics 

Boca Raton.(407) 241-7943 

Georgia 

Reptron Electronics 

Norcross.(404) 446-1300 

Illinois 

Reptron Electronics 

Schaumburg.(708) 882-1700 

Maryland 
Nu Horizons 

Columbia.(301) 995-6330 

Jaco Electronics 

Columbia.(301) 995-6620 

Massachusetts 
Western Microtechnology 
Burlington.(617) 273-2800 

Nu Horizons 

Wakefield.(617) 246-4442 

Jaco Electronics 

Tewksbury.(508) 640-0010 

Michigan 

Reptron Electronics 

Livonia.(313) 525-2700 


Minnesota 

Reptron Electronics 
Minnetonka.(612) 938-0000 

New Jersey 

Western Microtechnology 
Fairfield.(201) 882-4999 

Nu Horizons 

Pine Brook.(201) 882-8300 

Marlton.(609) 596-1833 

New York 

Nu Horizons 

Amityville.(516) 226-6000 

Rochester.(716) 248-5980 

Jaco Electronics 

Hauppauge.(516) 273 5500 

North Carolina 

Reptron Electronics 

Raleigh.(919) 870-5189 

Jaco Electronics 

Raleigh.(919) 876-7767 

Ohio 

Reptron Electronics 

Solon.(216) 349-1415 

Worthington.(614) 436-6675 

Oregon 

Western Microtechnology 

Beaverton.(503) 629-2082 

Pennsylvania 
Nu Horizons 

Marlton, NJ.(215)557-6450 

Texas 

Jaco Electronics 

Addison.(214) 733-4300 

Austin.(512) 835-0220 

Stafford.(713) 240-2255 

Washington 
Western Microtechnology 

Redmond.(206) 881-6737 

Canada 

InTELaTECH inc. 

Toronto.(416) 629-0082 

Ottawa.(613) 769-5618 

Montreal.(514) 369-1317 











































ICT International Sales 
Representatives 

Australia 

Reptechnic.61-2-953-9844 

Belgium 

Acal Auriema.(32) 2523 6295 

Denmark 

PRC Components (45) 6 62 37 99 

Finland 

Abemi Oy Ab .3580 755 6722 

France 

Microel.(1) 69 07 08 24 

Israel 

SegTec.972-3-556-7548 

Italy 

SpaceRep.39-2-870913 

Korea 

Acetronix.82 2 796-4561 

The Netherlands 

Acal Auriema.(31) 40 816565 


New Zealand 

Reptechnic.61-2-953-9844 

Norway 

PRC Components (45) 6 62 37 99 

Portugal 

Anatronic, S.A.242-44-55 

Spain 

Anatronic, S.A.242-44-55 

Switzerland 

Ineltro AG. 01-741-4121 

Sweden 

Titan.08-754-9880 

United Kingdom 

Sequoia Technololgy Limited 

.(44) 0734 311822 

West Germany 

Alfred Neye Enatechnik 

.(49) 4106 6120 

USE.(089) 33 92 92 



, INC. 


Japan 

Tokyo Denshi Hanbai Co., Ltd. 
.033-348-3401 

Sanei Electronic Industry Co., Ltd. 
.426-44-7338 


2123 Ringwood Avenue 
San Jose, California 95131 


Telephone (408) 434-0678 
FAX (408) 432-0815 





















2123 Ringwood Avenue, San Jose, CA 95131 (408)434-0678 












